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ON THE SUPPLY OF HYDRAULIC POWER.*| 





_ Gas bas of late years come well to the front, and 
its great theoretical advantages have been brought 
before you on more than one occasion. One of 


, the past-presidents of this section has stated his 
The demand for the supply of motive power conviction that gas will most assuredly supersede 


over considerable areas from a common source, steam as a motive force, and after what a have 
which undoubtedly exists in the larger cities, is a heard about steam in New York, and what we are 
new feature in oursocial economy. which it is for daily hearing about gas engines, I think we may 
those practically engaged in the field of mechan- say that asa distributor of power it has at any 
ical science to recognize and provide for. There rate superseded steam. The gas engine is a heat 
are many methods of distribution available, and engine, and corresponds to the boiler in combina- 
the conditions under which power is required are tion with the steam engine, when steam is used. 
so various that it is hardly ible that any one After the power is produced in the gas engine it has 
system will be found = le of occupying the | to be distributed, and that which gas supply does is| the current of electricity leaping across the carbon 
whole field. There are, however, eal grounds | to make convenient and economical a large number | points or passing along the resisting carbon wire, 
for maintaining that hydraulic transmission, owing | of independent centers for the generation of power, | produces Vieht without the intervention of any 
to its many advantages, is destined to become the and therefore the use of gas always involves the|further mechanism than the lamp itself, so the 
most important means of distributing power in the | use of some other system besides itself. A gas|hydraulic pressure current is directly made to 
central districts of our large towns. engine employed in producing hydraulic pressure|accomplish useful work without any further 
Hydraulic machinery is now without a rival in | for distribution as motive power to various ma-| mechanism than the machine into which it is in- 
docks and railway goods yards, and the great | chines at considerable distances apart will give a|troduced. This condition does not hold true of 
success which has been achieved by the hydraulic | higher efficiency in useful work in proportion to|any other method of transmission excepting in 
method in supplying the power needed by the | the power developed in the engine than if employed | those systems which from other considerations are 
great carrying companies has rendered possible in any other way. I will give an illustration : Take] unsuitable for transmission of power over large 
the public supply of hydraulic power on the sys-| the case of a wharf in which there are three orjareas. This peculiarity of hydraulic power is 
tem which I have undertaken to bring under your | four cranes employed in lifting loads of 25 cwt. to|realized in almost all cases where rectilineal mo- 
notice. When it is proposed to supply motive a height of 80 ft., and suppose that it is required to| tion is required, and I have already shown how 
power for public consumption within city areas, | raise this weight at a rate of 300 ft. per minute—| important its functions are wherever intermittent 
it must be understood thatsomething more bas to not an unusual speed. The actual effective work | motion is needed in whatever direction. All lift- 
be accomplished than laying on a power already | done is 375 foot-tons per minute, or 26 horse-power. | ing and pressing operations belong to both catego- 
available, and which has only to be brought within | Supposing it were intended to do this work by a gas | ries; ond of the remaining demand for power to be 
reach of consumers. The power itself, whatever | engine driving what would be called ‘‘direct,” i. e.,| supplied from any common center of Sistributing 
may be adopted, has to be created. We) by a system of straps, shafts, spurwheels, drums, }a very considerable proportion is intermittent. 
can moreover go a step further, for nearly all the | chains, etc., really avery indirect method. The loss Lifting appliances are becoming more essential 
power we use at present has to be produced from | in =e the gas engine would be, say 30 perlevery day, and it is most important that they 
the combustion of coal. cent., and the loss in driving the other apparatus, | should be made as safe as possible, as well as eco- 
There are three elements in the problem: 1. namely, the lifting machinery, would be at least|nomical. Is it possible to conceive of any safer or 
The conversion of the power derived from com- | 40 per cent. of the net power derived from the g2s| more desirable apparatus for lifting purposes than 
bustion into the particular form adopted for trans- | engine. In order, therefore, to perform the work|the hydraulicram’? Idraw your special attention 
mission. 2. The transmission of the power in | of raising 25 cwt. 80 ft. in a reasonable time, 60] to this because it aptly illustrates the direct actio \ 
this form from the point of production to the! horse-power must be developed in the gas engine, | of hydraulic pressure. The whole apparatus only 
place where the useful work has to be done. 3. | and even then it must be quite close to its work. |constitutes a slight modificatlon of the hydraulic 
The method by which the power is ultimately util-| If two cranes are to work at the same time there|supply-pipe. There is the most perfect safety, 
ized. must be two such engines or 120 aaa pro-|the simplest structure and the greatest durability 
Mechanical transmission, such as by shafting or| vided. Now, what result do we get frofa the ap-| which it is possible for any lifting appliance to 
ropes, compressed air, steam, electricity, gas or parently very indirect method of using the gas en-|have. The pr hydraulic lifting apparatus is a 
hydraulic power, have their common root i: coal | gine, not to drive the straps, shafting, etc.. but a/little more complicated, but it is far the most ef- 
combustion, and all have certain well-defined pe- | pump delivering water at a high pressure into an| fective chain hoist known for comparatively light 
culiarities which enable one to judge of their suit-| accumulator. A gas engine capable of develop-jloads. Almost all lifting operations can be carried 
ability or unsuitability for the transmission of | ing only 30 horse-power will do the work of 120]on with these two machines. There is, of course, 
power over considerable areas. Shafting and rope | horse-power in the former case, and, if necessary, | great variety in detail, but their main features are 
transmission are olsviously unsuitable owing to| a mile or more away from itself. One of Clark’s | to be found in all hydraulic lifting appliances, 
the great weight of material that has to be kept | 12 horse-power nominal gas engines working at} Howimportant it is to the commerce of a city 
in constant motion. The system of distribution | Blackfriars Bridge has for some time been regu- | that it should be well fitted with lifting machinery 
by compressed air has many supporters, but | larly working cranes similar to those just referred | will be patent to all when the weight of material 
owing to the losses during compression and ex- | to at a wharf situated close to London Bridge. daily passed through the streets of our cities is 
pansion, itdoes not appear that it caneverbean| It will of course be observed that the great|considered. In Liverpool, apart from the very 
econonical power. It is eminently successful | economy arising in cases such as these by the use} extensive hydraulic appliances on the estate of the 
where ventilation is as important a matter as mo- | 


r |of hydraulic transmission is due mainly to the] Mersey Docks and Harbor Board and the goods 
tive power, and in such cases as the pneumatic | intermittent nature of the work, and that the} stations of the railway companies, there must be 


dispatch, where the compressed or exhausted air} result would be different were the power to be]}at least 1,500 hoists of various kinds at work. I 
performs the work in the tubes without the me- | required in a continuous stream. have had enumerated over 1,000. The amount of 
dium of further mechanism. It also renders most | he chief demand for power in the great com-| material moved in and out of the warehouses and 
valuable service in the various operations con-| mercial cities is, however, of an intermittent | wharves on the Thames, within the area now being 
nected with torpedo practice, tramways, and pos-| character, and both primd facie considerations | supplied with hydraulic power, is enormous, single 
sibly in the near future railway locomotives, and the experience already gained in connection} wharves, not by any means of the largest size, 
where reservoirs of power must be carried about, | with supply of hydraulic power in Hull show that, | moving 50,000 tons in the year. 
and lightness, and what I may term the stability | while the use of the power by individual con-| Lifting is, of course, only one of the operations 
of the power medium is essential. There are, | sumers is of avery intermittent character, the total | requiring power carried on in large cities. Press- 
however, special cases, and the proposals which | demand is comparatively constant. There being no} ing of various kinds is an important item and the 
have been made for distributing compressed air | more efficient way of using a gas or steam engine| driving of general machinery. The latter usually 
over large areas as a motive power have always/ than to produce hydraulic pressure, there does not} requires rotary motion, to obtain which from the 
contemplated such a system as is commonly used | appear, therefore, to be any antecedent scientific] hydraulic main a hydraulic engine must be used. 
in mines, where the pressure is about 50 lbs. on| obstacle to hydraulic power being economically The efficiency of a well designed and constructed 
the ore inch, and where the efficiency to be ob- | used by small consumers, even where the power| hydraulic engine compares favorably with a gas 
tained at the motor ine does not amount to | required is not obviously intermittent. I shall engine, but the gas engine has the advantage of 
more than 30 per cent. of the power developed by | have occasion later on to refer again to the use of | being more easily adjusted to develop the precise 
the air-compressing engines. gas as a motive power, and I will now pass on to| power required. There are, however, methods of 
Apart from the question of efficiency it must be | consider very briefly the remaining agent besides | automatically adjusting the power of a hydraulic 
remembered that the low pressure at which the | water now available for power transmission, 7. ¢. |engine, such as Hastie’s, in which the throw of the 
air mains would be c' would necessitate | electricity. I am not sufficiently acquainted |cranks is varied. In many respects hydraulic en- 
their being of large size and would yield the max-| with the technicalities of electrical science, | gines are peculiarly adapted for city uses. They 
imum of inconvenience in the streets. The great|and it would, moreover, be beyond the|occupy a very small space indeed in proportion to 
difficulty in detecting leakage and preventing| scope of this paper to enter at all|the power, an engine to develop 20 horse-power 
waste would moreover probably preventits supply | fully into the very interesting and abstruse ques-|only occupying about 8 square ft. They are steady 
becoming a remunerative operation. tion of electrical transmission of power, but 1 do}in action and noiseless and require no attention. 
The supply of steam for motive power, while of | not think that electrical transmission will super-| There is no heat or fear of explosion of any kind, and 
the same nature as compressed air, has some ad-| sede hydraulic transmission for several reasons. I|they can be readily started by turning on the tap. 
van and some vantages compared with | have endeavored to show how it is that the gas|These are all advantages which will in a large 
it. hile the compressed air can be used for | engine cannot do so, but electrical transmission of | number of cases determine their use irrespective 
cooling aud ventilation, steam can be used for| power starts heavily handicapped as compared|of considerations of economy in working. There 
heating, but the heat which it contains by virtue | with gas. is one use for them to which I look forward with 
of its being taken direct from the boiler renders} Electricity can only be produced in sufficient|a good deal of interest, viz., to produce electrical 
1t unstable as a motive power, and peculiarly un- | quantities for power transmission over a consider-|currents by working dynamo machines. The 
suitable for distribution through the public streets | a . 


t area from some previously developed power, |dynamo machine requires uniform power, steadi- 
of a city. In America the experiment has been | while gas is burnt direct in the receiving engine. 


i ness of action, and has generally to be worked in 
tried, and it was only the other day that the col-} The recent development of electrical mechanism|a confined space. My idea would be to supply 
lapse of the company in New York was an-jhas certainly brought us a step nearer to| power hydraulically to the various centers from 
nounced. The inhabitants of New York are to be| utilizing profitably some of the  great| which electricity could be distributed, and as the 

lated on this solution of the difficult posi-| powers of nature I ref 


ing hydraulic pressure, so, equally, will it be seen 
that when the electric motor has superseded the 
gas engine it will be economical and therefore 
desirable to use it also for producing hydraulic 
pressure. 

If all this be true, how is it that hydraulic pres- 
sure remains, under the circumstances supposed, 
the most economical transmitter of power which 
we know of? Its superiority eviieaile arises from 
its being able to perform a large number of opera 
tions requiring power direct without the interven- 
tion of any receiving engine 

As the current of gas burnt in the gas-jet, or 
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: have before erred | other demands for hydraulic power would be much 
tion in which they were placed, as the city had|to, but even su ng the electrical power) less during darkness, the supply for such a pu 
become an active volcano—eru of }laid on under most favorable conditions,| would offer an additional advantage. I cape 

occurrence. Motive power there cer-| the — cannot be utilized except in the form of | during the coming winter to have the opportunity 
but hardly of the requisite kind. | light without the aid of anelectrical and we|in London of testing the method, and I am sure it 
Unlike compressed air, were only too) have, therefore, again to face the blem as to|is worthy of the attention of electrical engineers. 
Y, Steam transmission has been| the best method of distribu power de-} I have not yet alluded to what is perhaps the 
and failed veloped by the dynamo to the 


most important property of hydraulic power to 
the general public, and of all other pr rat an the 
one which will go furthest to reconcile public 


produc- opinion to the disturbance of the streets unfortu- 





ADA 


nately necessitated by its supply. It is the valu- 
able assistance which it is capable of rendering 
toward the extinction of fires. The hydraulic 
power mains are in fact a continuous fire engine, 
and only require Greathead’s injector hydrants 
fitted to them to render them available not only 
for throwing the pressure water direct on to the 
tire, but for giving the necessary pressure to the 
water supplied from the ordinary mains in the 
same way as a fire engine. It is, T believe, gener- 
ally recognized by those having experience in 
dealing with fires that the force with which 
water is thrown upon the fire, especially in its earli- 
est stages, is of more importance than its volume. 
The fire requires to be literally cut down. In 
London, owing to the very inefficient pressure that 
exists, the importance of this consideration in con- 
nection with the supply of hydraulic power cannot 
be overrated. The existing appliances are on all 
hands admitted to be insufficient, and the fire in- 
surance offices themselves, usually so favorably 
disposed toward the element to which they owe 
their existence, appear to consider some improve- 
ment advisable in respect of the more crowded 
and valuable parts of the metropolis. 

In passing rapidly in review some of the most 

important services which the public supply of 
hyteeailic power is capable of rendering, I must 
not forget the point from which I started, viz., 
the question of the suitability of the power for 
distribution in the public streets. I have, I hope, 
shown how advantageous it is to obtain it. 
but can it be obtained with reasonable cer- 
tainty, and without undue interference with 
the public interests’ The whole question lies 
in a nutshell—disturbance of the streets in 
order to lay the mains. I cannot resist the temp- 
tation to make a slight divergence here in order 
to put in a word for subways. The existing con- 
dition of a crowded street underground, as well 
as above, is for the most part simply preposterous. 
That us mechanical science advances and popula- 
tion increases, new wants are created and new 
appliances for the common good are requiréd, there 
will be a continually increasing demand for the 
use of public thoroughfares, other than for pur- 
»08ses Of locomotion, is very evident. Instead, 
10wever, of the street authorities recognizing this, 
and taking upon themselves the duty of making 
their streets subserve the purposes required of 
them, any new demand upon the thoroughfares 
for common purposes is for the most part met with 
a non possumus, that no further disturbance of 
the streets is to be allowed. All crowded streets 
ought to have subways, and though it is difficult 
to express the value in figures. it can hardly be 
doubted that they would save to the public con- 
siderably more than their cost. 

This, however, by the way—taking the streets as 
they run—hydraulic pressure pipes are as little ob- 
structive as anything of the kind can be. In pro- 
portion to the power conveyed they are of very 
small size, the standard adopted being in London 
only 6in. As remarked by Sir F. Bramwell, in 
his address to the section at the York meeting, hy- 
draulic power can be conveyed in pipes of small 
diameter at a lossof only 2 per cent. per mile, 
Tne pipes being very strong, heavy and tested to 
2,500 Ibs. per sq. in. for a working pressure of 700 
Ibs.,are very durable and require very little repair. 
In Hull, where about two miles of mains and 
branches are laid in the public streets under very 
unfavorable conditions, during the past six years 
it has only been necessary to do any repairs three 
or four times, and on no occasion during this 
xeriod has the pressure been turned off during the 
daytime. Leakages in the main are diagnosed 
without much difficulty. The power used is reg- 
istered by passing the water discharged from the 
machine through a meter, and waste is prevented 
by the same means. As a medium for distributin 
power water has no drawbacks. The water used 
tor the purpose need not be chemically pure or 
drinkable, and is in general easily obtain The 
quantity required is not large, 1,000,000 gallons in 
ten hours, representing a power equally distrib- 
uted of 800 horses, which, owing to the intermit- 
tent demand, would be equal to the supply of 


from 2,000 to 8,000 horse-power to individual con- | 


sumers. 

Frost has not proved an impediment to the 
supply, as the mains are, as a rule, laid from 2 ft. 
to 4 ft. in the ground, and the water under pres- 
sure does not freeze so readily as under ordinary 
atmospheric conditions. The water is also in very 
cold weather raised in temperature before being 
delivered into the main. Should a pipe break the 
consequences are not serious. A leakage takes 
place, but it is often not immediately visible at the 
surface, and is only known in the first instance by 
the additional pumping required to make up for 
the loss. 

On all grounds hydraulic power is proved to be 
pre-eminently suitable for public supply. 

1. Because of its economy. 

2. Because of the simplicity and durability of the 
machinery required to utilize it. 

3. Because of its applicability to the extinction 
of fires. 

4. Because of the ease with which it can be laid 


' i 1 
on and the small inconvenience its supply causes | 


| 
| 


in the public thoroughfares. 

Hydraulic power is now being supplied to the 
pie in the manner advocated in the paper on | 
Iull and London. | 

The works in Hull were of an experimental 
character. The plant has so far proved to be | 
be considerably in excess of the demand, but there | 
has been a steady increase of consumption since 
the commencement of supply, and the great econ- | 
omy of the power supplied on the public system | 
has been fully demonstrated. The engines are 
capable of delivering 260 gallons of water per min- | 
ute into the accumulator at 700 lbs. pressure per | 
square inch. The water is taken from the River | 
Hull at low water, when it is almost free from salt, | 
and is allowed to settle in the tank over the engine- | 
house, and then passed through gravel before be- 
ing dumped into the mains. The cost of repair to 
the plant has been under £30 per annum for the 
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With a comparatively new undertaking of thi 
kind it was considered wise to lay out aot lant in 
such a manner that it can be easily added to, but 
at the same time without incurring any excessive 
expenditure in the first instance. It was partly 
from this cause and partly from the great difficulty 
and uncertainty attaching to the operation of lay- 
ing mains in any of the London streets which 
made us settle en laying tne mains of so small a 
diameter as six inches. ‘rhere is ample capaclty for 
proving the economy and the — and private 
rerbinapns of the supply of hydraulic power on a 
large e, and I have no doubt that its use will 
spread more and more until the system will be 
found in successful operation in all the important 
centers of our commerce. 


———_——o-e @ «+e C—O 
A MAGNETO-ELECTRIC CALL BELL. 
Au ingenious call bell dispensing with batteries 


six years, and its present condition is such that the | in telephony has been invented by M. Abdank-Ab- 


leakages throughout the system, including those | 
in consumers’ machines, do 


when tested, it has been found as low as 4 gallons 
| per hour, the accumulator having maintained the 
| pressure in the mains from the time of stopping 
' the engines on Saturday afternoon until Monday 
|'morning. The average charge for the power in 
Hull varies according to the Ceninens done, owing 
to the effect of a minimum quarterly charge for 
‘each connection ; for the year 1882 it was nearly 
5s. per 1,000 gallons used. ‘The lowest rate in Hull 
is 4s. per 1,000 gallons. At this rate the cost per 
ton of material raised 50 ft. is from 4d. to $d., and 
in many of the hydraulic cranes and hoists, 45 
| per cent. of the indicated power of the pumping 
‘engines is realized in weight of goods raised, the 
efficiency of the pumping engines being 76 
r cent. The combined efficiency is much 
nigher in the case of hydraulic ram lifts or pressers, 

' and as much as 70 per cent. can be obtained under 
the most favorable conditions, which is, I believe, 
nearly twice the efficiency that can be realized by | 

| any other system of supply — to lifting pur- 
poses. Noone who has not had the matter brought 
very forcibly under his notice can conceive how very 

| wasteful the system is of each small user of power 
having his own producer. In Hull the majority 
|of the hydraulic apparatus used have superseded 
| hand labor. but in London motive power of some 
| kind or other is very generally employed; I have 
| been greatly astonished at the extravagant annual 
| cost of much of the machinery in use. A propri- 
, etor of one of the largest wharves on the mes 
| informed me the other day that he reckoned that 
| it cost him 6d. to do the work by steam that, ac- 
cording to the company’s scale for hydraulic 
power, would cost only 1d. This is an extreme 
case, but during the 
| become acquainted with numerous instances where 


| the cost of the hydraulic power is only one-fourth | 


| or one-fifth of the existing charges. 

| The fact that so many of these extravagant 
| appliances are in use—extravagant that is, when | 
| compared with the economy of the combined 
| system—shows the cy of the demand for 
power, and the great advantage of hydraulic trans- 
mission. 

I have made a calculation as to the coal con- 
sumption in working 500 cranes or hoists assuming | 
that they are worked with independent engines. 
It would probably amount to about 25,000 tons in | 
the year. The same number worked from a 
common center by hydraulic pressure would not 
consume more than 2,500 tons. The influence 
therefore of the supply of hydraulic power on 

| smoke abatement is not to be lost sight of. 
| In addition to the waste of coal there is the waste 
| of labor; 50 men on the combined hydraulic system 
will produce more effect than 500 on the isolated 
system. Thereis reduction of cost on first outlay | 
/on machinery, and valuable space is also saved. 
The general system in London is the same as at | 
Hull, but compound condensing engines have been | 
used of a vertical type tosave ground space. The | 
engines have each one high-pressure, and twolow- 
mesures cylinders, and will each deliver 240 gal- 
ons 


not amount to/|telephonin 
more than 10 gallons per hour. In some instances, | 


t twelve months we have | 


| deep ravine, a sort of ice cafion, with 
‘lar sides. The scene was so beautiful that Nor- 


ascent being 
| 2,400 ft, above the sea. Besides the kryokonite 


akanowicz. It is especially useful in long distance 
where relays would have to be used 
for the call bells or else a very powerful battery. 
, The transmitter consists of a et, between 
the branches of which is a bobbin having a 
| soft iron core. This bobbin is carried by a spring 
| fixed at its other end to a solid support or frame. 
|The bobbin is withdrawn from its position of 
| equilibrium between the poles by means of a han- 
dle attached to the frame of the coil. Under the 

action of the spring the bobbin oscillates between 
| the poles, thereby setting up undulatory currents 
|of electricity in the bobbin, which is in circuit 
| with the line. These currents last some seconds 

until the bobbin takes up its normal position of 
|rest. After traversing the line they pass through 
‘a receiver consisting of a similar bobbin carried by 
‘a spring in a magnetic field. This bobbin is, how- 
| ever, fitted with a bell clapper, and when it oscil- 
lates with the magneto current it strikes the two 


gongs or bell plates. 
—_—— — << & oe Se - 
A NATURAL AQUEDUCT IN GREENLAND. 


Nordenskjold has sent a report of his expedition 
into aemeiead Small cavities were met with 
frequently and were found to contain a muddy 
sediment, which Nordenskjold names kryokonite. 
| This, he believes, is formed of dust driven over 
the inland ice by wind, but mixed with what 
Nordenskjold is convinced is metallic dust from 
cosmical space. Altogether, there must be a vast 
quantity of this substance spread over the interior; 
it appears to melt the ice beneath it, and when the 
thaw comes sinks down into these cavities, which, 
curiously, never freeze over sufficiently to bear 
the weight of a man. Quantities of the sediment 
referred to have been brought home, and the re- 
sult of its analysis will be looked for with interest. 

The sixth ns place of the expedition was 
an exception to t neral rule. It was a small, 
| level spot, surrounded by rivers and almost free 
from the troublesome cavities spoken of. The 
rivers flowed into a small lake, the water of which 





| discharged itself with a thunderous roar into an 


One river flowed through a 
rpendicu- 


| abyss on the plateau. 


denskjold had it photographed, but no description, 
e says, can give any idea of the beauty of 
the scene; it was like an ueduct cut 
in the finest and purest marble, without spot or 
blemish. Even the stolid Lapps gazed at it with 
admiration. Soon the rate of travel increased, 
and six to eight miles a day wereeasily done, the 
very rapid, their ninth camp being 


above spoken of, nothing in the shape of stone or 
mineral was found in all the interior; not a speck 
of sand even, not the tiniest pebble. 


a se ee 
MARYLAND STATE SANITARY CON- 
VENTION, 


UNDER THE AUSPICES OF THE STATE BOARD OF 
HEALTH. 


TIME AND PLACE OF MEETING.—You are cor- 





r minute into the accumulator at a pressure 
of lbs. per square inch, with 80 lbs. steam pres- 
sure. Space is vided in the engine houses for 
six such sets. The water taken from the river is 
then filtered through sponge in the Thames filter 
of the Pulsometer eet Company, and 
there is a difference of level of 7 ft. between the 
unfiltered and the filtered water tanks in order to 
give sufficient head to the water from one to 
the other by gravity. e mains are 6in. in di- 
ameter; four of these mains radiate from the 
| pumping station and are laid in circuit with stop 
| and momentum valves at intervals, so that a short 
| section can be shut off at any time without inter- 
| fering with the remainder of the circuit. 

There are two accum’ rs with rams 20 in. in 
| diameter, 23 ft. stroke, and others will be added 
'when needed at various points along the main; | 


a pumping stations will be re- 
quired. hydraulic pumping, accumu- 
ull were made 

Chester. 


| 


lators, etc., both for London 
by the Hydraulic Engineering Co. at 


dially invited to be present at the sessions of a 
Sani Convention, which will be held in the 
City of Baltimore, Md., on Tuesday and Wednes- 
day, the 27th and 28th of November, 1883. 
ESSIONS.—There will be sessions the first da 
at 12 m. and 7:30 p. m.: on the second day at 10: 
a. m., 3 p. m. and 7:30 p. m. During each session of 
the convention eyes will aeese rae ge ad 
or rs on some subject of gene interest per- 
colaben to public health, each paper to be followed 
ieee The Sollpwing * bj will be 
—The wing su open 
to discussion : Ventilation® Howse D i and 
Sewerage, Distribution and Purification of Water 
for Domestic Use, Hygiene “of Public Establish- 
ments, Steamboats lway Cars, —— 
and Infectious Diseases, Injuries to Health from 
Overflowed Lands and from Mill-Dams and Other 
Obstructions in Rivers, School Life and Hygiene 
Causes of Insanity, Malaria, Vaccination and 
Vital Statistics, of Poisons, Laws Regulating 
the Practice of Medicine and Surgery, etc., etc. 
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rs upon any of the above subjects, or upon 
eng Dhiel qumane to the public health are earn- 
estly solicited, and will be, as far as practicable, 
published in the biennial report of the State Board 
of Health. 


! 
value of the books and papers contained in the 
State House, no time was lost in hunting up the | 
name and character of the unknown foe. Know- will be a detrease in the conducting power, ar, 
ing something of the researches of Dr. H. A. Ha-/ with alloys, the opposite effect is greducea A 
| gen, Professor of Entomology of Harvard Univer- | copper-silver alloy showed an increase of .264, 
sity, the Secretary of State sent to the Professor a 


13.58 to 13.558 after the wire had been heated for 
three days. It does not always follow that there 





EXECUTIVE COMMITTEE. 
From the State Medical Society : Dr. Richard 
MeSherry, Dr. G. Lane Taneybill. 
From the City Board of Health : Dr. George W. 
Benson, Mr. A. R. Carter. 


From the State Board of Health: Dr. J. Robert | 


Ward, Dr. James A. Steuart, Dr. C. W. Chan- 


sample of the eaten voluine, The Professor in- 


stantly pronounced the culprit to be the white | 


after having been heated to 100 deg. Cent. for 
three days, and a tin-copper, an increase of .13. 
As the temperature in Dr. Matthiessen’s ex- 


ant, and advised a thorough inspection of the| periments was not increased over 100 deg. Cent., 


| State House, and that measures be taken to pre- 
vent further ravages by the pest. The attention 
of the Committee on the State House was called 


the author has made some further experiments— 
heating the wires by the electric current from a 
secondary battery, to within a few degrees of their 


cellor. | to the matter, but nothing was done by that body. | melting-point. : 
COMMITTEE OF CITIZENS. | Recent investigation, however, shows the work | The following materials were tried—the wires 
Dr. John Morris, Maj. Chas. H. Latrobe, Col. | of the pest to be extensive and alarming. and foils having such sectional area, and so ar- 
Henry Page, Judge David Fowler, Francis T.| Prof. Hagen was interviewed on the subject. He | ranged that, on the current being increased by 20 
King, Esq., Hon. Lloyd Lowndes, Hon. Henry considered the presence of the white ants in the | per cent., they were immediately fused 
W. Archer, Dr. Geo. W. Bishop, Hon. Frederick | State House as a matter for genuine alarm. It The total length of each experiment was twenty- 
Stone. ; might be found, he said, that the State House is | four hours, during which time the current passing 
The above committees will meet jointly each | not so substantial a building as it appeared to be. | through varied slightly, and the following is a 
day at the Carrollton Hotel, at 9 a. m.. in parlors | He spoke of their operations at the works of Alvan | mean of the results: 
kindly tendered by Major F. W. Coleman. | Clark & Sons, the celebrated makers of astronom- 
OFFICERS OF THE CONVENTION. ical instruments, where the supports of a building | 





| 


(Chosen by the Executive Committee.) | were destroyed; also of the destruction of a bridge | ehetene. Resistance Resistance ee 
President—Prof. Richard McSherry, M.D., Balti- | at Porter’s Station some years ago, and of various | heating, | f l€@ds. | 94 jours 
more, | mysterious building disasters, which probably were anedeed 
Vice-President—Hon. Lewis H. Steiner, Freder- due to the ravages of this insect. The nest of the} : » 
ick City. ants which have entered the State House is un-| xo. 1. Commercial tin) = 
Vice-President — Henry C. Hallowell. Esq.,|doubtedly some distance away, probably in the | wire. m 815 8 003 
Montgomery County. Common or Public Garden, or possibly in one of . — soft a : oe —— 
Vice-President — Col. Edward Lloyd, Talbot | the small private gardens or old trees in the vicin-| « 4° pate ay ‘on ; =a 
County. ‘ity. Itis the habit of the white ant to have its| “ 5. Tin and leed alloy 87 2 | —.160 
Vice-President—Hon. S. H. Coombs, St. Mary’s nest as far away as possible from the point where | *; § Albo alloy.im fell 855 8 No change 
County. | it appears above ground. Killing the insects will a ow 8 + one 
Vice-President—Col. Wm. Knight, Cecil County, | not do, said the Professor: they must be prevented eee 


Permanent Secretary—C. W. Chancellor, M.D., | 
Baltimore. 

7 EXPLANATORY. 

The object of these conventions is to awaken an | 
interest in sanitary matters throughout the State, 
by bringing together for consultation all who feel | 
an interest in public and personal hygiene, and | 
who desire to diffuse among the people such infor- 
mation as may secure exemption from avoidable 
causes of disease. The occasional outbreak of 
local epidemics; the intimate relations of our 
State to tide-water and its proximity to the nidus | 
of yellow fever; the spread of Asiatic cholera in 
the East and the possibility of its reaching our | 
shores, render precautionary measures of the 
greatest importance at this time, and should 
arouse every section of the State to unusual activ- 
ity in sanitary matters. 

It is proposed to hold these conventions annually 
in various sections of the State, and in order to make 
them of the greatest importance. the Governor of | 
the State, Members of the Legislature, all Mayors 
of cities, the authorities of towns, villages and 
counties, and citizens generally, especially physi- 
cians and clergymen, are cordially invited to at- 
tend and take part in the deliberations. All local 
Boards of Health, medical and pharmaceutical 
societies, associations of architects, engineers and 
plumbers, medical and other scientific institutions, 
railroad and manufacturing corporations are re- 
quested to send representatives. 

Editors of newspapers and medical journals 
who are disposed to promote the sanitary welfare 
of the communities they represent are requested 
to call attention to these meetings, and_ it is especi- 
ally desirable that they should be present in per- 
son or by proxy, so far as they may be able. 

EXHIBITION OF SANITARY APPARATUS. 

As an interesting feature, it was intended to in- 
vite manufacturers and dealers in all kinds of 
sanitary apparatus and appliances to send speci- 
mens of their articles’ for exhibition at this con- 
vention, but as the ‘‘ Industrial Inter-State Exhi- 
bition Society of Baltimore” propose holding a 
general Exposition in 1884, and annually there- 
after, itis deemed best by the committee to post- 
pone the invitation until that time. 

Further information may be obtained by ad- 
dressing C. W. CHANCELLOR, M. D., 
Secretary State Board of Health, Baltimore, Md. 


BOSTON STATE HOUSE IN DANGER. 


Boston, Nov. 15.—Under the caption ‘ The 
Boston State House in Danger ” the Transcript to- 
~~ prints a thrilliag story two or three columns 
in length. The writer says : 

When his Excellency boasted that at the raisin 
of his hand his old veterans would assemble a’ 
clean out the State House, the public was little 
aware of the pressing need of the cleaning out of 
the Capitol. The — which has effected a 
lodgment under the gil ed dome is small, but 
mighty, and his name _ He works in the 
ee a mee hs, e z ~ oy Fawkes 
w p is perenni wing wu 
of whose mine is ever imminent. His 
on attack is at the foundations, and 

name is Termes i or, in vulgar 
parlance, the white ant. Nearly a year ago a 
document that has been stored in what is known 
as the ‘d ” in the basement of the State 
House, was found to have been eaten in a curious 
manner. The mischief was apparently the work 
and, considering the amount and 








from entering a building by the use of cement and 
metal in place of wood. In conclusion, the 
alarmed officials at the State House will make an 
appeal to the next Legislature for protection 
against this worse than a political enemy. 
—-—-_——B +o D> 0+ o__ —-  - 


AN ELECTRIC COUNTER. 





Mr. J. Cauderay has devised an electric counter 
or coulomb meter, which is exceedingly simple. 
It consists of a cylinder turning by clockwork at 
the rate of one turn per second. The cylinder is 
furnished with teeth like the barrel of a musical 
box, and arranged in circles at equal distances 
from each other. The middle circle, which divides 
the cylinder into two equal parts, has no teeth. 
On each of the circles next to it there is one tooth, 


on those next that again, two teeth, on those next -_ 


that again, three teeth, and soon. The needle of 
a suitable ampére meter or ammeter is adjusted so 
that its zero position brings it tangential to the 
middle circle on the barrel. When, however, a 
current of one ampére flows through the ammeter 
the needle is detlected to the first circle, and there 
the first tooth striking it works a counting appa- 
ratus. As the barrel rotates once per second, an 
the first circle has only one tooth, the counter 
records the number of coulombs. Similarly when 
the current is two haa en strong the needle is 
tangential tothe second circle, and is acted only 
—* teeth, thus giving the number of coulombs 
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THE FIRE RISKS OF ELECTRIC LIGHTING.* 





BY KILLINGWORTH HEDGES. 


d\ 


The resistances were in all cases taken at the 
temperature of the air, which averaged 69 deg. 

The sign — shows that the metal decreased in re- 
sistance, and + that it increased after continued 
| heating. Nos. 1 and 3, tin and copper, were found 
| to scale when heated, 

A change has been noticed where high tension 
currents have been sent through a pure copper 
wire for some time—the wire in the armature of a 
Siemens machine, which came under the notice of 
the author, appeared to be brittle, and gave a frac- 
ture unlike pure copper. 

The necessity of good electrical connections is 
very great, also special arrangements of switches 
and contact breakers which, when left in unskilled 
| hands, are liable to cause dangerous heating or an 


~ 


i 





Short circuit is the danger which may be caused 
by badly arranged wires ; most likely a conflagra- 
tion will ensue without the remedy suggested by 
the Fire Risk Committee and the Board of Trade 
is adopted—of having a cut-out or fusible plug in 
the circuit which gives way when the current is in 
excess. These should be arranged to melt if the 
current is more than ten or fifteen per cent. over 
the working strength, otherwise absolute safety is 
not arrived at. dinary lead or tin wire cannot 

used except for very small currents, as “on 
fusing the metal is scattered in a globular form, 
when it is liable to cause fire. The plan adopted 
by the author is to take pieces of foil arranged 
like the leaves of a book ; the thinness of the foil 
causes it to be almost volatilized when melted. 
The materia] found to be the most reliable is a 
| special alloy of aluminium, termed Albo metal, 
which is extremely tough, and can be worked 


There is a great difference between the electric | much nearer to its fusing point than tin or lead. 


currents which have been in constant use for 


telegraphic purposes, and those which are to be 
— by the undertakers under the Electric 
Lighting act. The latter can only be said to be 
free from danger when the heat generated by the 
current is utilized in its right place, and not devel- 
0 in the conductors or wires which lead the 
e icity to the incandescent lamps. 

The Fire Risk Committee have already issued 


rules for guidance of users of electric light : these | 


can hardly be said toembrace all the salient points 
of the new subject, which can only be arrived at 


The safety of an electric light installation is 
only insured by testing, which should be done by 
a current of higher electromotive force than it is 
intended to use. 

When the work has been properly supervised no 
trouble should be experienced, and the electric 
light may be said to be much safer than gas, as it 
is free from those accidents which are due toa 
servant’s carelessness, or by leakage of the pipes. 
Whatever danger there is with electric lighting is 
entirely localized to the generating station, where 
the dynamos and engines would be under constant 





after years of practical work. The necessity of supervision. 
proper regulations has already been recogni by pe Pe ciili thaliana 
the insurance offices, both in the United States and A NEW ITALIAN RAILROAD. 


Germany, and some of their special rules are given 
in this paper. 

The conductors must be properly proportioned 
for the current they have to carry; w 


hat- 
ever resistance there is in the conductor will cause 





| 
[Rieti Dispatch to the London Daily News.] 

The new railway from Terni to Aquila was 

opened to-dlay by the Minister of Public Works as 

representative of the King. This railway is of the 


a corresponding development of heat, which will : : 
: ; ae greatest importance to Italy both strategically and 
Srechuele en meen electricity passing, and conuanidlie-~iaes the former point of view, as 


The material must be free from impurity, other- 
wise an impure section will increase the resistance. 


The extraordinary difference in the conducting 
power of a sample of “‘commercial” Rio Tinto 


copper wire, as compared with the pure metal, 
was shown in an experiment. by 


99.95 for pure 
The aie 


sistance. With the sample 
conducting power at 100deg. 


dent. 


Dr. Matthiessen— 
the conducting power being only 13.6 as against 


per. 
heating of an impure metallic 
conductor has a certain effect on its electrical re- 


mentioned, the 
decreased from 


* Readat the Southport Meeting of the British Associa- 


connecting the Adriatic at Pescara with the 
capital ; from the latter, as forming an outlet for 


the rich agricultural produce of the Abruzzi. To 
the English tourist, on the other hand, it opens up 
a tract of country no less interesting for the wild- 


beauty of its highland scenery than for the wealth 
| of its historic associations. The train, with some 300 
| guests, left Rome at 8 this morning, and, proced- 
|ing up the romantic Valley of the Nera, passed 
rock-enthroned Narni, with = — - o- _ 
gustan bridge, once as muc wonder of the 
ancient engineering world as Brooklyn Bridge is of 
the modern. We reached [erni at 10:20 o'clock. 
Here another band of guests was taken up, and 
two trains being formed each with two engines, 
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we proceeded on the new line up the Valley of the| 
Stoncone, through six tunnels, to the Marmore, | 
where a halt was made for lunch and for the in- | 
spection of the famous waterfall of Velino, so 
graphically described by Byron in ‘‘Childe Har- 
old.” Hence our way, skirting the slumbrous 
emerald green Lake of Piediluco, lay through the 
fertile upland plain of the Velino to Rieti, for-| 
merly one of the most important towns of the Sa- | 
bine couutry. At6 the train reached this place 
(Aquila) so famous in the history of German raids 
into Italy, and which the Emperor Frederick II. | 
intended to make the capital of the country. The 
importance of to-day’s event is evidently appre- 
ciated by the local population, who everywhere 
came trooping down from their high-perched me- 
diseval townships and cheered lustily as the train 
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ing the sewage into shallow streams, as canals and | ance is the highest, and this fact may be establish- 
small rivers, like the Illinois & Michigan Canal, the ‘ed, ina particular case, as follows : 
Desplaines, and the Illinois. The science of hy-| According tothe Guide Joanne, the ascent of 
giene taught us that the true method of disposal of | Mont Blanc, starting from Chamounix, is effected 
all organic matter which was dead was to aid its | in seventeen hours, resting spells not included, 
restoration to life, and the two methods of bring- | The difference of level is3,760 meters. A person 
ing this result about was the economy of lucre and | ascending, who has a mean weight of 70 kilo- 
the economy of life; and also in the economy of | grammes, produces, then, in order to rise, a work 
nature was to either directly oxidize the dead mat-| of 3,760 x 70 = 263,000 kilogrammeters. This 
ter by fire, or to turn it directly into a condition of | work is borrowed from the heat that the carbon 
as perfect dilution as possible upon the rvots of | and hydrogen contained in the food eaten disen- 
growing plants. gages upon being burned in the lungs. For the 
| The present methods of disposal of Chicago sew- | sake of simplicity. if.we reduce the entire energy 
age violated every factor of hygiene relating to | to a combustion of carbon, and recall that a kilo- 
economy of life in all factors, the economy of | gramme of the latter furnishes 3,000,000 kilogram- 
wealth, and also, in a measure, the economy of | meters, we find that the 263,000 kilogrammeters 
nature. The sewage was turned into the Michigan | represented by the ascent correspond toa consump- 


| 
| 





went by, the harbinger for them of a new civiliza- 
tion. 
——— ee Li oe 


THE HISTORY AND STATISTICS OF AMERI- 
CAN WATER-WORKS. 


BY J. JAMES R. CROES, M. AM. SOC. C. E. 
(Continued from page 582.) 
DLXXV.—EL PASO, TEX. 

E] Paso, Texas, in lat. 32° N., lomg. 107° W., 


on the Rio Grande, is in a dry and sandy valley of 
a mountainous country. 

The town was settled in 1827 and was incorpo- 
rated a village in 1853 and a city in 1878. 

Water-works were built in 1882 by a private 
company, after plans of Sylvester Watts, taking 
the supply from the RioGrande. Along the course 
of this river dams of clay, rip-rap and boulders are 
constructed at every town for diverting the water 
into irrigating ditches. From above the dam at 
El Paso the water is pumped 200 ft. by a steam 

sump of two million gallons daily capacity, built 
ty Smith, Vaile & Co., and also « Worthington 
poor for fire ee. into a settling reservoir 
10lding 2,000,000 gallons. The water contains a 
great deal of fire clay sediment. After settling, it 
is drawn into a distributing reservoir of 3,500,000 
gallons capacity 180 ft. above the city. The 
ordinary pressure is 65 lbs. and the fire pressure 
85 lbs. Distribution is by 5 miles of wrought iron 
pipe of 11 to 4 in. diameter, with 27 fire 
1ydrants, 13 gates and 170 taps. There are 128 
meters in use. The city pays $100 per year fur 
each hydrant. Service pipes are of wrought iron. 

The population in 1880 was 736. It is claimed 
to be 5,000 in 1883. The daily consumption is 
1,000,000 gallons. 

The capital stock of the Company is $50,000. 
The werke cost $70,000. The bonded debt is 
$80,000 at 6 per cent. The annual expenses are 
$6,000 and the receipts $12,000. 

H. A. Lawton is Secretary of the Company and 
William H. Watts the Superintendent. 
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DISPOSAL OF CHICAGO SEWAGE. 





Before the Chicago Pathological Society meetin 
at the College of Physicians and Surgeons Dr. £ 
Frank Lydston read a paper on ‘Modern Sanita- 
tion ; Some of Its Fallacies and Its Relation to Zy- 
motic Diseases.” He said it was impossible to de- 
vise any system of plumbing that was absolutely 
perfect; that however carefully plumbing was 
done it vary rarely remained perfect for a year on 
account of the corroding of the pipes. As to the 
water-closet, he claimed that it was absolutely im- 
possible to construct a trap that would prevent the 
escape of gases either during use or the time when 
the trap was pulled open. Where it was necessary 
to use some form of trap there should be a double 
valve, one being closed while the other was open. 
Sufficiently strong disinfectants should be used 
to thoroughly decompose and destroy any germs 
or gases that passed through the water. Build- 
ings being composed of porous materials, they 
were ex 1 to the emanations from animal 
bodies whether healthy or diseased, and in 
time became thoroughly saturated with them, 
and the ordinary way of disinfecting was ab- 
solutely ineffectual to destroy them. Hospi- 
tals should be cheaply but substantially built 
on the pavilion floor, and, after being used a year 
or two, thrown open to the air and sunshine, and, 
in a few more years, burned. He ridiculed the 
course of some physicians and city health authori- 
ties in attempting *‘to disinfect by substituting the 
stench of various chemicals for that arising from 
the various processes of putrefaction.” They 
simply disguised the smell, and did not destroy 
the noxious properties of the emanations arising 
from putrefying substances. There should be 
‘more of pure water, sunshine, God’s oxygen, and 
less disinfectants. 

Dr. Romaine J. Curtiss, of Joliet, followed in a 
paper on ** The Disposal of Chicago Sewage.” In 
contemplating the subject, he thought all | people 
would admit that experience had demonstrated 
two facts, one of which was that sewage ought not 
to be turned into running streams, and the other 
that the object in disposal of sewage should be to 
prevent its putrefaction. There was no method of 


promoting putrefaction more effectual than turn- 


Canal from the river (at least all that could be | tion of 94 grammes of coal—a consumption that 
turned in was), and then began the process of | comes to be added to the normal rations necessary 
putrefaction. There was dilution enough and heat | for the operation of the organs during a state of 
enough to aid and give comfort to the agents of | rest. Such consumption is 8.35 grammes per hour, 
putrefaction, and the general result was that Chi-| or 142 grammes for the seventeen hours. The 
| cago sewage was very much like Barnum’s show | total consumption of coal is 256 mmes, repre- 
in point of magnitude; it was the eo senting 708,000 kilogrammeters. The performance, 
nuisance on earth. The efforts that had n made | then, is 


| by the city to get rid of its sewage, though backed 263,000 
by great expense, had certainly all been more or | ———— = 37 per cent. 
less failures. Though these efforts had succeeded 708,000 


in burdening the country with an outrageous nuis-| The performance of the human machine drops to 

ance of the worst possible sanitary character, yet | 21 per cent. when we consider a period of twenty- 

the river of Chicago was still an elongated cess-|four hours composed of ten hours of work and 

pool. The effort of the city, and perhaps some other | fourteen of rest, and a mean daily work of 280,000 
ple, had always been to dispose of the sewage | kilogrammeters. 

y the outrageously unsanitary method of turning} The cannon, considered as a machine, is incom- 
it into the canal. The method provided every facility | parably superior to the steam-engine as regards 
for putrefaction of the sewage instead of employing | the time necessary to produce a given quantity of 
any method to prevent it. Instead of being sani- | mechanical work. 
tary it was simply an immense breeding-hospital| Thus, for example, the 100-ton cannon develops 
for infection, embracing in its influence nearly | in one-hundredth of a second a quantity of work 
half the people of the State. Nobody had even | equal to that which would be yielded by a 47 horse- 
hinted at the use of disinfectants or of fertilizing | power steam engine in one hour. A man ot aver- 

| establishments, or of any method, or of anything |rage strength is still lighter than an ordinary 
except to get the sewage by some means or any | steam-engine of equal power, but he is much infe- 
means into the canal and let it putrefy ; and it| rior to the other animals of creation, and particu- 
might be said that the only things learned or real- | larly to insects. 
ized from all the efforts were that sewage would| Thus, for example, the libellula, which is capa- 
putrefy and stink ; but even in this condition it} ble, without apparent fatigue, of following a train 
could turn a water-wheel, if it did turn the stom-| of cars for several hours, giving its wings durin 
achs of the people wrong side out and turn their | this whole time some thousands of backward an 
toes upward with that extenso flexion which re-| forward motions per second, is a hundred times 
turned the embrace of death. The theory that| lighter than a steam engine capable of producing 
adding water to the sewage would somehow cause | an equivalent work. 
it to oxidize was a delusion. This is what renders the problem of aerial loco- 

After adverting tothe question in relation to the | motion so difficult, and, as Mr. Hirn says, it 

public health he said Chicago sewage had tempted | explains why we can fly in imagination only.—La 
epidemics for several years, while the public held | Nature. 
the delusions that oxygen was the agent of putre- 
faction, and that dilution of sewage would oxidize 
it without putrefaction, and that the canal method 
of sewage dis 1 was sanitary. The public 
would very likely continue to attempt the solution 
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NICKEL DISCOVERIES. 
It has long been known to intelligent prospec- 








of the sewage problem in this manner until cholera 
taught them a thing or two about the sanitation of 
sewage. If Sisyphus was made mad by the gods, 
and continued to roll the stone up the mountain as 


tors that nickel is associated with other metals in 
the metalliferous veins traversing the metamor- 
phosed granite, quartz diorite and slate belt (from 
three to seven miles in width) separating the 


quartz-porphyry that skirts the volcanic valley of 

ono Lake from the hornblendic or cynetic granite 
constituting the summit of the Sierra Nevada 
chain, and extending from Green Creek, north to 
Castle Peak, to the North Fork of Rush Creek, 
south of Mount Lyell, a distance of 25 miles or 
more. Float rock carrying from 8} to 9} per cent. 
of nickel, $15 to $18 per ton in silver and 
a trace of gola has been found in consider- 
able quantities on Virginia Creek, near the 
base of Castle Peak, and it was probably the 
presence of a large eee, of nickel that 
prevented the successful working of the rich auri- 
: ferous ores of the Dunderburg mine, at the north- 
Under the above title, we give a résumé of some | ern base of that peak, years ago. ‘In some places 
very curious and interesting information published | along the outcrop of the Sheepherder lode of the 
in a recent work of Mr. E. Jouffret, entitled ‘‘In-| Great Sierra Company, on Tioga Hill, 12 miles 
troduction to the Theory of Energy.” further south, where the slate has displaced the 

These examples, which are submitted in a sim- | granite of the summit, and crossed diagonally over 
ple and clear way, are well calculated for dissem- | the western slope nickel, it is also found in con- 


often as it has rolled down, then it was very likely 
that he continued the vain and foolhardy business 
while his ghost continued to live, unless an earth- 
quake leveled his mountain or the gods relented. 
At present the burden of the prayers of the people 
who lived in the burnt district of Chicago sewage 
was, ‘‘ How long, O Lord, how long !” 
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THE CANNON, THE STEAM ENGINE, MAN, 
AND THE INSECT CONSIDERED AS ME- 
CHANICAL MOTORS. 








inating a knowledge of the phenomena of conser- 
vation and transformation of energy, by present- 
ing them under a concrete form accessible to all 
those who are not making a special and continued 
study of them. 

A 100-ton cannon (Italian model of 1879) costs 
400,000 francs. It uires a 250 kilogramme 
charge of 
ing 917 kilogrammes, with an initial velocity, at 
the mouth of the cannon, of 523 meters per 
second. 

The energy possessed by the projectile, in the 
form of live power, is 12,772,000 kilogrammeters. 

The energy represented by one kilogramme of 

wder is, according to Noble and Abel, 300,000 

ilogrammeters, or 75,000,000 kilogrammeters for 
the charge of 250 kilogrammes. 

The cannon, considered as a machine, converts 
then into work seventeen per cent. of the total 
energy of the combustion of the powder. This 
figure is higher than that furnished by the best 
steam engines, as these convert into work less than 
ten per cent. of the total energy represented by the 


It is the animal machine in which the perform- 











| 


siderable quantities; but the shaft sunk over the 
tunnel shows that it does not follow the vein 
down more than 40 feet. An occasional trace of 
this metal is also found in the free gold ores of 
this district. Andrew Thompson and John Hall 
have recently made a discovery on Iron (or White 


: | Wolf) Mountain, five miles south of Tioga Hill, 
wder, and throws a projectile weigh- | which bids fair to 


rove the veta madre of nickel 
in this section. hey sunk down on the solid 
vein about 15 ft., and cross-cut 14 ft., 
without finding any traces of either wall. 
The lode is on a gentle slope of a low slate 
mountain, the surface of which was polished by a 

lacier which moved northward from Mount 

yell and eroded the cafion or valley now occupied 
by the Dana Fork of Tuolumne, but this ‘ace 
has since weathered until it is covered with suffi- 
cient soil to support a_ heavy forest of pine, and 
hence the outline of the dé cannot be traced on 
the surface, but the indications are that it is 60 
feet. So far as the vein has been opened, the ore 
appears to be of very uniform grade, except a few 
small streaks of barren quartz, and an average 
sample sent to San Francisco for analysis gave a 
return of 34 per cent. nickel, $17 per ton in silver 





NoveMBER 17, 1883 








AMERICAN CONTRACT JOURNAL. 


! } 
and a trace of gold. When run out by the recent | stump, lie face downward, east of it, head toward | several hundred men will be thrown out of work, 
storm, the owners were not aware of either the | the object, with hands over the head for protec- | and Troy will suffer a severe blow. 


nature or value of their discovery, as they did not 
returns from the assayer until they came in, | 
eS were drilling away through the ‘‘iron” in| 


search of silver. 
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A NEW METHOD OF SEWER VENTILATION. ! 

An English apparatus by Mr. T. S. Wilson, 
F.S.L, and Mr. H. T. Johnson, is called the patent | 
hygienic furnace. Profiting by the proximity 
of the gas mains to the sewers, the patentees have 
constructed a gas furnace to be inserted in the | 
manboles. The gas is introduced into a little 
chamber, where it is mixed with a due proportion | 
of air and supplies some Bunsen burners. Im- ! 
mediately above the gas there are some fire-clay | 
plates, which soon become heated; while above | 
them are iron divisions. The heat naturally 
draws the air up from the sewer below ; it passes 
through the Bunsen burners backward and for- | 
ward over the fireclay plates and iron divisions, 
till at last it finds its exit in the ventilation cham- 
ber or manhole, and hence through the grate 
into the street. The furnace not only causes a | 
strong current of air from the sewer, but, as it is | 
capable of being heated at from 600° to 700° Fahr., 
it should destroy all the germ life that travels | 
with the sewer gas. Experiments with sterilized | 
infusions of meat have been made, and whereas | 
ordinary air drawn from the street soon caused 
the infusions to kecome turbid with animalcules 
and fungoid life, no such effect was produced by | 
the sewer air taken after it had passed through 
this furnace. 
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PRACTICAL HINTS REGARDING TORNA- 
DOES. 





JOHN D. PARKER, U. S. A. 


The following hints regarding tornadoes are 
given in the belief that many people are killed 
every year who could save their lives by a little 
practical knowledge of the movements of these 
destructive storms. 

The tornado season is embraced between the Ist 
of April and the ist of September, but in the lati- 
tude of Kansas City most tornadoes occur inthe 
months of May and June. As we 
south of this latitude they are proportionally earlier 
or later, and early or late seasons vary the time of 
their occurrence correspondingly. 

Tornadoes occur in the afternoon, generally 
between two o’clock and evening, four o'clock 
being called the tornado hour. 

Tornadoes move from southwest to northeast, 
generally east about twenty degrees north, and 
their linear movement is ordinarily from thirty to 
forty miles an hour. 

Tornadoes occur on sultry days, or when the 
temperature is very high and the air is thoroughly 
saturated with moisture. 

Tornadoes occur when the electrical conditions 
are high. or when the air is hi 
electricity. 

The approach of a tornado may be known by 
ominous clofids sqpening in the southwest and 
northwest. The clouds sometimes resemble the 
smoke of a haystack, at other times they appear 
like iridescent fog. Sometimes they present a 
deep greenish hue, or are intensely black, or have 
a purplish, yellowish, or bluish tinge. When 
these two masses or banks of clouds, under the 
impulse of opposing currents, approach each other 
they are thrown into great confusion : there is a 
roaring, likened to the rumbling of distant thun- 
der, and an upward expulsion of air and vapor. 


go north or} 


ghly charged with | 


tion. 
Every home should have a dug-out at a conven- 
ient distance from the house, or, what is better, a 


| tornado room built into the west or south wall of 


the cellar, large enough for the family, and for 
things of great value like deeds or money. 

The destructive effects of tornadoes result from 
the gyratory movement, which is estimated from 
one hundred to five hundred miles an hour. 
nadoes with the hour-glass form of cloud are the 
most intense, and seem to be irresistible, but the 
greater number of tornadoes are of a lower inten- 
sity and we can build against them. Frame 
houses are more tenacious or elastic than brick or 
stone, and when overthrown are not so destruc- 
tive to life. They should have strong frames. 
Brick houses should have an extra layer of brick 
laid in cement in the west and south walls. Some 
houses with very thick walls laid in cement are 
ee safe against most tornadoes. 

Houses built 
elevation should be located on the northeast side. 
as the elevation tends to lift the tornado over the 
house. A grove of hard wood, such as oak, maple, 


| walnut, and hickory, southwest of a house, or a 
forest southwest of a town, has atendency to break | 


the force of a tornado and drive it into the upper 
air, although it is not safe for a person to be near 
a tree or in a grove during a tornado, for fear of 
being struck by flying timber. Occasionally a tor- 
nado of great intensity will cut a clean swath 
through a grove. but forests tend to break the force 
| of tornadoex, and will drive most of them into the 
| upper air. All towns in prairie States should plant 
| heavy groves of hard timber southwest of them. 
| During a residence of forty years in southern 


| Michigan when it was heavily timbered tornadoes | 


| were unknown, that is, they were driven into the 
|upper air and rendered harmless; but since the 
forests have been cut away tornadoes in that part 
of the State have become somewhat frequent and 
destructive. Not to build and protect against tor- 
| nadoes seems like not taking medicine for fevers. 
| Sometimes a fever proves fatal, but most fevers 
| can be cured, and so most tornadoes can be ren- 
dered comparatively harmless. 
| By a careful study of the principles which un- 
| derlie these storms and an observance of the pre- 
| monitory signs during the tornado season it is be- 
lieved that few, if any, persons who keep their 
presence of mind and act intelligently and 
prey when the storm appears need be killed 
»y a tornado. Still, it is always best to have a 
clear conscience whatever may happen. 
Meteorologists are carefully studying these 
storms. The Signal Service already, in their daily 
reports during the season, indicate the barome- 
tric trough of low pressure, extending from the 
southwest toward the northeast, along which tor- 
nadoes move, and it is believed that the time is 
not far distant when they will predict to certain 
districts probable tornado days.—Kansas City Re- 
view. 


SOL oo 
THE IRON TRADE. 


The Bay View Fishplate Mill and the North Chi- 
cago Rolling Mill closed yesterday, throwing sev- 
eral hundred men out of employment. The shut 
down was owing toa lack of orders, the season 
for rail laying being about over. The Cleveland 
Steel Works will close on the last day of this 
month. 

CLEVELAND, Nov. 15.—There is considerable ex- 
citement in iron circles here over the rumored em- 
barrassment of the Lawrence Iron Company, of 
New Castle, Penn., in which several Cleveland iron 








Soon the funnel of the tornado is let down to the | firms are more or less interested. An iron man said 


earth and moves to the front, while scuds of 
clouds play around it. 
has four characteristic mo 


that the company’s trouble grew largely out of re- 


The tornado now formed | ports of its embarrassment set afloat by an agent of 
vements : alinear move-| one of the commercial agencies, who is alleged to 


ment toward the northeast ; a gyratory movement | have a spite against it. Creditors swooped down on 


(north of the equator), 
watch; a zigzag or swaying movement, which 


leaves dentated edges in the path of the tornado ;| | 


and a rising and falling movement, the 


the upper current, by which the tornado 


1 leaps 
over portions of its path. 


contrary to the hands of a/ the firm, and, sors the agent a day or two later 


rtially retracted from the former report, the 
wrence Company was driven to close quarters, 


ise of| when many believed it could have otherwise 


easily. W. H. McCurdy’s firm, of 


ulled oars 
led a claim of $10,000 against the 


leveland, 


If one is familiar with these premonitory signs | troubled firm. The senior member of the firm of 
he is put on his guard, and when the tornado| J. H. Quthwatie & Co. said that the Lawrence 


appears he is Z 
promptly. Under the preceding 
easily determine tthe projected p»th of the tornado, 


repared to act intelligently and | Com 


recently sold its furnace for $90,000, 


a pat 
rinciples he can | with which money the creditors expected to be 


paid, but for some unexplalned reason they were 


aa the location of the funnel, and whether it! not. Hence they hustled down from Cleveland to 


be necessary to run north or south 


— it. He must, of course, not run east or 
west. 


to escape | investigate. The liabilities are about $250,000. 
Troy, N. Y., Nov.15.—Superintendent Hunt, of 


the Rensselaer Rail Mill, the Albany Iron Works, 


Tor- | 


near a hill or bluff presenting an | 


recau- = ree vgn een Ahn the outlook 
\ c ows in| for work in the iron mi is ter is very 

houses should be closed. animals in harness un-| aud that a shut-down very soon can not be helped. 

: The safest | He says the mills cannot afford to make rails to sell 

a house isthe southwest corner on the | at $85 per ton because it would be at a loss. The 

perhaps, the southwest corner | jron and steel market is overstocked, and his re- 

tornado overtakes one on a} cent trip through the West ee him 

head toward the east,|that. The few mills that are selling for these 

head for protection. | prices are doing so at a heavy loss, and a panic 


like a stone or will soon follo In case the mills here shut down 


CLEVETIAND, Nov. 15.—The Cleveland Rolling 
Mill Company's works have been going somewhat 
lightly in work for some time past, but the man- 
agers now say that there is a prospect for steady 

| work the rest of the year. The rail mill started 
up ayain to-day, and the bammer department of 
| the plate mill was set going yesterday. 

A Bia ORE CONTRACT.—NASHVILLE, Tenn. , Nov. 
15.-—The largest ore contract ever made in the 
| South was closed to-day by Mr. Shook, General 
| Manager of the Tennessee Coal, Iron & Railroad 
| Company, with Messrs. G. P. Curting & Co. The 
| contract runs over a period of six years, and is for 
| mining 600,000 tons of ore. Under this contract 
lore is mined at about 57 cents per ton, and costs 
| from $1 to $1.05 per ton delivered at the furnace. 
| The week’s output of iron at the furnace of the 
| Tennessee Coal, Iron, & Railroad Company at 
| South Pittsburgh is the best showing ever made in 
ithe South. In the seven days the furnace made 
705 tons, seven-eighths of which was No. | foundry 
| iron. 


——_ ———__ 9-0 @ oem 
WORK AND HURRY. 
Mr. Herbert Spencer thought tbat the most val- 
| uable piece of advice he could leave us in departing 
| from our shores was to be less restless—to work less 
jand play more. Overwork was the besetting sin of 
| Americans, according to that English philosopher, 
who spoke with the more feeling and the stronger 
emphasis on the subject because he himself was a 
| victim of the very excess against which he warned 
us. He had come to the United States, in truth, 
| with the hope of restoring tone to his nervous 
system, so shattered by indiscreet application to 
study that he was unable to sleep soundly. 

Sensible people here, however, knew very well 
| that working too hard was not an American vice. 
| It is rare to find an American whose tendency to 
| sin takes that direction. The men who complain 
| most of overwork are usually those who are un- 
| fitting themselves for exertion by bad habits of 
| self-indulgence. They could do their work with- 
| out undue strain if they did not otherwise overtax 

their nerves. 
| But there is another very frequent case of ner- 
vous prostration. Itis hasty and unmethodical 
labor, the habit of hurrying. But that cause, it 
seems, is commonly active in London no less than 
lin New York. 

The London Lancet warns the “city men,” that 
\is, the business men, that they are wearing 
i themselves out with unnecessary hurry and bustle. 
| It also teHs physicians that they would do far 
| more to prevent the spread of nervous disease if 
| they undertook to cure this vicious mental habit, 
than they can hope te do by dealing only with the 
| particular ills which come from it. 

One of the chief characteristics of business life, 
the Lancet says, is to be alwaysina hurry. The 
| moment a lad enters a business house “the begins 
| to make believe to others, and too quickly to him- 
| self, that he is overwhelmed with work. The re- 
| sult is the formation of a ‘mental habit’ of hurry- 
ing, which beforelong becomes the keynote and 
motive of the whole life. It is the custom to 
| write and speak as though commercial men were 
really as much pressed for time as they pretend 
to be. Now the simple fact is that all their haste 
and turmoil. prejudicial and often ruinous as it is, 
is artificial.” 

The bustling, hurrying man, as a matter of fact, 
is a poor worker, and accomplishes comparatively 
little in aday. Too much of his steam power is 
expended in kicking up adust. The habit of hur- 
rying and of feeling in a hurry is fatal to goorl 
work, and diminishes the amount of work a man 
can get through with. The friction is too great. 
So little of practical value is accomplished, despite 
all the superfluous expenditure of energy, that he 
cannot zo home at night with the sweet conscious- 
ness of duty done, of a day’s work completed. He 
has left too many stitches to be taken up. ; 

The men who accomplish the most never seem in 
a hurry, no matter how much they have to do. 
Everybody must have observed that. They are 
not troubled for lack of time, for they make the 
most of the minutes by working in a cool, clear, 
orderly and methodical fashion, finishing each job 
properly, and not wasting their nervous force on 
trifles or expending itin bustle. They never com- 
plain of overwork. They are more likely to be 
hunting up new work to do, in order to give their 
faculties more varied employment and to exercise 
some which are not sufficiently used. 

Too much work to do! The highest pleasure 
and greatest satisfaction are found in work only, 
and the more work a man has to do, if it is work 
to which he is adapted, the better he likes it. The 
men to pity are those who can get nothing to do, 
and those whose only business is to hunt for pleas- 
ure for itself—the fellows who have no other occu- 
pation than that of killing time. But we are also 
sorry for the men whose manner, as described by 
the Lancet, suggests a boiler worked up to the 

t and only saved from bursting by 
frequent letting off of steam.—N. Y. Sun. 
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ENGIN EERING N Ews | no such guns are now in this country, nor are our | ard consisted essentially of a carriage mounting 
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manufacturers prepared to make them. is series of drills driven by compressed air, fur- 


In this connection the chief of engineers remarks | nished by the action of turbines at the ends of the 


that plans are already prepared for two double | tunnels. This system was used on the Austrian 
turreted iron forts, one for each shore of the nar-| end of the Arlberg. The drills covered a space of 
rows below New York; and he also suggests the | seven square metres and made twenty to twenty- 
application of the turret system to the harbors of | five holes at one time, each hole from one anda 
Boston and other leading commercial cities. 


half to two metres deep. Each round of holes 
It is recommended to increase the engineer bat- | advanced the heading about one and a quarter 


_talion from the present force of 200 men to 752 | metres. The air was compressed to *‘ five atmos- 


GEO. H. FROST and D. McN. STAUFFER. | ™°”- 


pheres.” 
—_—_——sD 0 oo ee” 


: On the Swiss side another type of boring ma- 
THE DULUTH WATER-WORKS. chine was used; the drills, each 70 millimetres in 


These works have just been completed by the diameter, were driven by means of a water pres- 


| Duluth Water & Gas Co.. under a franchise from | Ure of from 60 to 100 pounds per square inch. Six 
PUBLISHING Co. Postal Mo Orders, for conveni , may | me : . : . 
be made payable to Go. a ee | the city granting it the exclusive right to furnish | °T eight of these drills were as effective as the 


“BOOK NOTICE. 





water for thirty years and gas for five years. 


twenty or twenty-five drills driven by compressed 
The system is supplied by two Blake pumps, air; the holes were so much larger that equal results 


‘* Monckton’s Practical Geometry. Being a se- each of a capacity of 2,000,000 gallons in twenty- were obtained with the greater number of holes 
ries of lessons beginning with the simplest prob- | four hours, with duplicate boiler power. Water is | ™de by the other machines. The removal of debris 


lems, and in the course embracing all of geometry | taken from Lake Superior by an in-take pipe 16 in. 


after each blast consumed one-half of the working 


likely to be required for the use of every class of | in diameter and 250 ft. long, with the inlet 50 ft. | “me ie thee AsRieg, nd Ce wethenen engaged in 


mechanics, or that are needed for instruction in 


below the water surface. 


A 12-in. and a 10-in, | this labor were compelled by the gases and gener- 


mechanical schools. Illustrated by 42 full-page | forcing main connect the pumping station with ally impure atmosphere to use sponges steeped in 


plates. By James H. Monckton.” Wm. T. Com-| the reservoir. 
and holds 750,000 gallons. 
miles from the pumps. 
notifies the engineer when the reservoir is filled. ; 
About nine miles of water mains are in place, and | 44Y was the progress required of the contractors. 
seventy-two hydrants are ready for use for fire pur- | This rate was often decreased, especially in the 
poses. The pressure upon the mains is between tough rock found on the Swiss side of the moun- 
80 and 85 Ibs. per square inch. tain. Large quantities of water also frequently 


stock, New York, publisher. Price $1 free of post- | 
age. 


NO 0-0 
AMERICAN CARS IN ENGLAND. 


English conservatism has at last given away 
sufficiently, upon one road at least, to admit that 
the regulation American railway car is better 
adapted to its purpose than the old coach-body so 
long in use there. The Midland Railway Company, 
after an extended trial of the Pullman cars, has 
purchased them outright and will in the future 
use them as first-class cars, without charging an 
extra fare. And they also announce that here- 
after all stock built for this road will be upon the 
car model, first and second-class alike. 

The Contract Journal, of London, in comment- 
ing upon this new departure, remarks that no rea- 
sonable person will deny the advantages, as a 
vehicle, of the American car over the ‘narrow 
shelves upon which we English people sit like rows 
of goods glaring at one another in silence.” 


The same journal follows with a list of the dan- | 


gers and annoyances that would be avoided by the 
new car, and regards the loss of privacy com- 
plained of by the few as being more than compen- 
sated for by the opportunity given in the Ameri- 
can type to rid yourself of objectionable com- 
panions. 


———_—_—_- 0-20 
ANNUAL REPORT OF THE U. S. ENGINEER 
CORPS. 


Major-Gen. Horatio G. Wright, Chief of Engi- 
neers, has submitted his annual report. He rec- 
ommends the expenditure of $36,730,485, for the 
coming fiscal year, divided as follows: Riverand 
harbor improvements, according to estimates of 
amounts that can be profitably expended within 
the year, $32,118,285; examinations and surveys 
of rivers and harbors and contingencies for which 
there is no special appropriation, $150,000 ; sea- 
coast and lake frontier defences, $3,693,000 ; con- 
struction of casemates and cable galleries for 
defences in Atlantic harbor, $200,000 ; purchase of 
torpedo material for storage for San Francisco 
harbor, $500,000; maintenance of Engineer 
School at Willet’s Point, N. Y., $17,200; publish- 
ing results of geographical surveys west of the 
100th meridian, $2,000 ; surveys and reconnoissan- 
ces in military division and departments, $50,000. 

Gen. Wright calls attention to the virtually de- 
fenceless condition of our coast against the attack 
of modern navies; and warns the people that even 
with the vast resources at their disposal they 
would lack time to improvise any adequate de 
fences. Torpedo lines require for their effective 
working, lines of defence armed with rifled guns 
of size sufficient to! combat heavily armored ves- 
sels; galleries from which to work the torpedo 
cables, and men trained in§ manipulating them. 
Guns of requisite calibre and in sufficient num- 
bers could not be obtained from abroad in any 
sudden emergency, in time to be of service, and 


is intended for the manufacture of ‘ water-gas.” 
It has a capacity of 25,000 ft. per hour. Six 
and one-half miles of gas-mains are laid, and 36 
street lamps are to be used. One hundred and 
seventy services have already been put in. 


of both systems, and Mr. K. P. Corbyn Construct- 
ing Engineer. 


This last is 245 ft. above the lake, | Vinegar over their mouths and nostrils, These 
It is about two| Were. found very efficient in neutralizing the 


An electric alarm-fioat | Poisonous air. 
Under the terms of the contract, about 10 ft. per 


The gas plant constructed by the same company interfered with the excavation. 


THE FORT WAYNE WATER-WORKS. 





The fourth annual report of the above works is 
so presented that the information contained 
therein is valuable to the managers of any com- 
paratively small water supply; giving cost of con- 

spice cies ceded acai ale ea structions, maintenance, etc. 
THE ARLBERG TUNNEL. Fort Wayne, Ind., hasa population of 26,880, 
salle The works were constructed by the city in 1880; the 

The Arlberg Tunnel, the boring of which was | system unitesthe direct Pumpage or Holly with 
completed Nov. 14, 1883, is a part of a new rail-|a reservoir; the daily consumption for 1882-83 
road system intended to shorten the distance be-| was 956,960 gallons; the mains are cast-iron, ser- 
tween Western Austria and Eastern Switzerland. | vice pipes, lead. 

The new line is divided into two sections—the| The total length of mains laid, to April 30, 1883, 
first running from Innsbruck to Landeck, the | was about 28 miles. The total cost of original con- 
second from Landeck to Bludenz; the first sec-| struction to date, including $4,100 due R. D. Wood 
tions is forty-five miles long and passes along the | & Co., and $11,000 required to complete the reser- 
right bank of the Inn; its construction presented | voir,is $271,214.56; extensions to date cost $12,124.- 
no extraordinary engineering difficulties. The] 46, and the reservoir land cost $24,000, making a 
second section has been more difficult and costly. | total of $807,339.02. 

It is thirty-five miles long, a mountain line} The revenue for the year ending April 30, 1883, 
throughout, and in the valley of Rosanna the! was $15,109.96, made up principally of $13,424.33 
gradient is one in forty. The valley of Panznau| from water rents, assessments and meter rates, 
is crossed on a viaduct of three arches, each of | and $1,07%33 from permits and service connec. 
197 ft. span. The total estimated cost of this | tions. 

mountain section was $5,892,000. For maintenance in the year named: 581 tons of 

At St. Antoine, on the Austrian side, is the en-| coal cost $1,938.96 ; the salaries of two engineers 
trance to the great tunnel, about 64 miles long, at| and two firemen, with some incidental expenses 
an elevation of 1,721 ft. above Landeck. The orig-|in overhauling machinery ($68.44) amounted to 
inal location of this tunnel, as first surveyed by | $3,488.44; waste cost $64.55 ; oils, $214.90; pack- 
Gen. Nordling, was higher up the mountain, and | ing, $66.73; miscellaneous items, $47.33. The 
consequently shorter; wide enough only for a} clerk’s salary was $1,200, the inspector, $1,012.50. 
single track and thus cheaper. But the Govern-| Implements and instruments cost $151.80; office 
ment forseeing the future importance of this work | expenses, including $240 for rent of Trustee’s 
decided that the gradients should be reduced and | office, $404.98; street repairs, $47.50; engine 
the tunnel built at once for double track. repairs, $117.76; hydrant repairs, $36.85; engine- 

The work of boring the tunnel began on the| house repairs, $42.95; sundries and incidentals, 
Austrian side in June, 1880, and in September | $158.21; meter repairs, $33.04. From this it will 
operations were began on the Swiss side of the | be seen that the total ordinary cost of maintenance 
mountain. The progress made in this latest | was $9,025.95. 
tunnel is a striking illustration of the improve-| The pipe-laying was done by contract ; the 4-in. 
ments made in machine drilling. The Mont/| pipe at $0.14 per lineal foot; the 6-in., at $0.16; 
Cenis Tunnel was bored at the rate of 3,637 ft. a|the8-in., at $0.20; connecting 12 hydrants cost 
year, the St. Gothard at the rate of 5,474 ft., and | $24. In constructing the reservoir, 22,125 cubic 
the Arlberg was pierced atthe rate of 7,080 ft. per | yards of embankment cost $4,096.65. 
year. In matter of cost the Arlberg also has the| The Pumpage service for the year cost as fol- 


advantage over its predecessors; for while the | lows: ,* 


Mr. Carroll E. Gray is the contractorand builder 


Mont Cenis Tunnel cost $2,000 per lineal metre— for salaries, fuel and supplies....... $6,033.46 
39} in., the St. Gothard, $1,250, the Arlberg cost $750 Deducting value of coal and supplies ou hand... — 
the metre. The comparative shortness of the last Net cost of pumping service...........--...+.+.: $5.439.46 
named tunnel had much todo, however, with the| The average cost of pumping 343,912,843 gallons 
relative. cost. 


of water, was, per million gallons, $15.59 ; 3,115, - 
The machines used at Mont Cenis and St. Goth- | 568 gallons were furnished for fire purposes ; a 
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the price above, this would amount to $48.56 in well enough now along our railroads and country 
highways, but the requirements of safety and 
public utility demand other methods of treatment 
within our cities, 


cost. 
The pumps used are of the Holly type. The sum- 
mary of results for the year ate as follows : 


Total gallons pum ie euagic MA poe deen ates 348,912,843 
Dail — ne gs Sadesttescae be ReecSed s oi 956,960 
Joal consumed, daily average in pounds... ... 2101 
Ashes and clinkers, total for year in pounds.... 73,751 
Average duty, Ibs., raised 1 ft. per 100 lbs ofcoal. 60,454,061 
Average Steam pressure ..... ...--....--5 0.05: 60 Ibs. 
” i Serr oe eee 27“ 
domestic water pressure..............+. 55 
Lift OM PUMPS ........ .2eeeeereceece ean 29 ft. 
Number of days of 24 hoursrun.. ... ...... .. 363 
Highest duty made during the years 1882-83... 77,267,000 


Lehane tots $12,607 57 


The engine house and connections cost 
The engines and boilers.................... . .«. 90,899.19 
Engine house furniture and fixtures. ........... 191.63 


The pipe system as laid, including extensions to 
April 30, 1883, is summarized as follows: 





24-in. forcing main................... 4,200 L. ft. 
24-in main.........-. 2,000 * 
WO Oe. wis tnte secscscegscs iano ~ 
izin “ «~ 33848 “ 
OO sia deicene . 31,462 - 
Ge Ns fd, Hardie coces cuneqansadecnbasenen 86,796 
Oe cate coc b eG > ca enpe reser cee ‘Savegenereds 12,935 
Hydrant connections—6 in.................. 2,192 
6-in. Mathews public hydrants...... ... 132 
6-in. Ludlow ” a *“ 64 
6-in. Lowry 1g 24 
Private poet bydramts.... ..........cccccceseess 10 
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The 27.6 miles of distrib- 
utive system, including pipes, specials, valves and 
hydrants, and laying pipes and setting hydrants, 
etc., was $161,491.74. 

At present 818 rate-payers contribute $12,547.07; 
23 meter consumers pay $2,500. The anticipated 
revenue from consumers for 1883-1884 is $20,047. 
The present average annual rate paid per service 


is $15.34. 

is $15.34 | 

POLES VS. UNDERGROUND CONDUITS FOR} 
ELECTRIC LIGHT WIRES. 





While in nowise opposed to electric light and | 
telegraph wires per se, on the contrary very much | 
in favor of their extension, we are nevertheless 
rejoiced to see any agitation pointing toward the | 
removal from our city streets of the present un- | 
sightly and dangerous system. 

In the case now on trial in this city of the resi- | 
dents of Twenty-fiith street vs. the Brush Co., | 
some valuable testimony has been brought out 
relating to the annoyance and positive danger to 
the ignorant or unwary from the close proximity 
of electric light wires to the homes of the com- 
plainants. 


Any one curious as to the number of wires for | 


different purposes now enveloping in their meshes 
the business portion of New York has only to as- 
cend to the top of the Mills’ Building or any other 
elevated structure and see for himself; the only 
subject for wonderment is, Where do they all go 
to? The existence of these wires when a fire oc- 
curs is already recognized as a potent source of 
danger to life and to property. The fireman finds 
them interfering with his endeavors to rescue the 
one and protect or save the other; and be is him- 
self liable to be tripped up by wires running over 
the roofs, or to receive a perhaps fatal shock from 
a severed light wire. Insurance rates are in- 
creased and the wires generally have developed 
into a first-class nuisance. 

We do not for a moment side with the Chinese 
policy of exclusion, for we must have wires, and 


have many more than even now exist; but we do| 


believe our cities should profit by the experience 
of other countries, and put these wires underground 
with the other systems of water and gas, now ne- 
cessities of modern civilization. 

The line must be drawn somewhere, the limit of 
the present method must be some time reached, so 
why not make a beginning before the cost of so 
doing becomes almost prohibitory? The new 
departure will be more expensive than the 
simple planting of poles and stringing of 
wires; this we admit, but it would also prob- 
ably be cheaper to lay gas-pipes in the gutter 
than to bury them underground. The conditions 
and demands of the times have changed since 
Morse ran his experimental wires, and we should 


keep pace with the music of progress. Poles did} Mr. Martin said the electric lights were not giv- 
well enough in the infancy of this invention; do/ ing satisfaction. The engines and dynamos were 





have already sunk the wires underground, where 
they belong, so it can not be put in defence that an 
adequate system is still lacking. The thing has 
been done, and done satisfactorily. 


, a8 the public. 
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CONTRACT J 





Paris, London, Brussels and other foreign capitals 


The companies upon whom the first expense 
would fall naturally object, and, as in the case 
mentioned when Wm. M. Evarts appeared for the 
Brush Co., have enlisted the ablest legal authori- 
ties to maintain their position. The Western 
Union dividends would, perhaps, be less if their 
wires were forced into a conduit ; but in the end 
we believe they would be benefited quite as much 
Wires are added almost daily to 
the existing net, and these wires must be cared 
for by an army of employés; they are subject to 
all manner of danger to their efticiency; every 
fire destroys a number of them; each storm of 
snow or sleet causes extensive repairs; any evil- 
disposed person can tamper with them to the an- 
noyance or positive injury of the company’s 
clientage. All this would be avoided in a properly 
constructed and well-managed conduit system. 

The argument may be advanced that there is no 
room under our streets, that, with the maze of 
water, gas and steam-pipes, drains and pneu. 
matic tubes, now buried, the space will be wanting 
for any additional underground system. While 
this may be partly true in a few localities in New 
York, it is not the rule ; and should the time come 


| when this muitiplicity of systems would interfere 
| with a proper working, the remedy is at hand in 


substantial and roomy underground subways, such 


as are now in use in London and Paris. 
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THE EAST RIVER BRIDGE. 





At the monthly meeting of the Bridge Trus- 
teeson Nov.12, the following reports were sub- 
mitted: The receipts for the month were $304,522, 


| and the expenditures $293,480. The financial report 


of the secretary showed that the total receipts for 
the bridge were $15,236,767.54; expenditures, 
$15, 157,723.99 ; on §hand, $79,043.54 ; liabilities, 
| $17,093.43. 

The committee having in hand the arrangements 
at Chatham Square Station were not ready with 
their report. The contract to fit up ‘* Lot No. 1” 
of the storehouses in the approaches has been let 
to Robinson & Wallace, for the mason work, for 
| $35,439, and to the Keystone Bridge Works, for 
iron, for $13,189. Another locomotive was found 
necessary, the lowest bid for which was $4,155, 
from the Balcwin Locomotive Works. 

The total number of foot passengers over the 
bridge for the 24 weeks since the opening was 
reported as being 3,964,700; vehicles, 38,110; pas- 
sengers in cars for six weeks, 33,114. The receipts 
for the 24 weeks were $110,871 ; receipts from New 
York to Brooklyn for foot passengers, $21,773; 
from Brooklyn to New York, $17,874. The income 
from car passengers from New York to Brooklyn 
is not as large as from Brooklyn. 

Chief Engineer Martin reported that work on 
the New York storehouses was well under way, 
and the ironwork had all been delivered. The 
viaduct on Sands street would be completed in two 
weeks. Mr. Martin said he expected to have heating 
apparatus put into the cars in a few days. There 








a trial of each, the best method would be adopted. 
The first method was by the use of chemicals in 
iron pipes. This method would cost $240 per car. 


The second method was to put up similar pipes 
filled with heated salt water, which would cost 
$175 per car; and the third method was to have 


stoves suspended under the cars, and surrounded by 
| wrought-iron pipes, circulating hot water through 
| the cars. This would cost $200 per car. The 
| cheapest system forthe twenty-four cars would 
| cost $4,200, and the most expensive $5,760. This 
mutter was referred to the President wich power. 


RNAL. 


elevated railroad station will be moved east. 


were three proposed methods of heating, and, after 


e& 


j 


oot 


all right, but the lamps would not always light up 
when the circuit was turned on. 
would not light up until the inspector started them. 
Already ten lamps had been rendered useless by 
the magnets giving out. 
would not work and sometimes the nezative. 
was not in favor of accepting the lamps under 
present conditions. 
costs two cents per passenger to run the cars. 


Sometimes they 


Sometimes the positive 
He 


Mr. Martin said that it now 


The President said that he had received a propo- 


sition from the National Cable Railroad Company 
to operate a cable railroad on the bridge, the cost 
to be two cents for each passenger, the company 
to stand all the cost of transportation. 
of Mr. Stranahan, the matter was laid on the 
table. 


On motion 


An impression prevails that the Chatham street 
Mr. 
Witte said after the meeting: 

‘*We must have more room to switch the cars 
at the New York end of the bridge, and we can 
only obtain this room by removing the station.” 

Mr. Stranahan said to a reporter: 

“In regard to the extension of the switching 
facilities at the New York end of the bridge, it can 
only bedone by extending the platform of the 
the bridge railroad across inte City Hall Park. {f 
think that will undoubtedly be done in time, and 
the Hall of Records will be swept away. 
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THE ATLANTIC CABLES. 





The price of the two new Atlantic cables is stated 
to be about $7,000,000; this is, per mile, about one- 
tenth part of the cost of an average railroad. 
firm, the Siemens Brothers, have contracted for 
the whole work. But three firms are at present 
engaged in this special branch of manufacture, in 
fact, two firms made and laid: the ten Atlantic 
cables now in place. The business seems profitable, 
as the English papers give 20 per cent. dividends 
as resulting. 

In making these cables the amount of materials 
used varies very little, though the type of cable 
differs with the opinions or experience of the com- 
pany’s engineer. The conductor is always copper, 
and the weight per nautical mile across the At- 
lantic is generally 400 lbs. Atlantic cables vary in 
length from 2,000 to 2,400 miles, and for a cable, 
of say 2,240 miles, 400 tons of copper would be re- 
quired. The gutta-percha for insulating purposes, 
will run about the same in weight asthe copper 
wire; and the ‘‘homogeneous iton” wires run about 
one ton to the mile, excepting on the shore ends, 
where for about 15 miles from shore the cable will 


One 


weigh from 12 to 18 tons to the mile. The 
‘‘intermediate” cables sometimes extend 200 
miles from shore, and weigh from 4 to 
5 tons per mile. Jute is used for the 


packing between the gutta-percha ‘‘ core” and the 
outer wires. These outer wires are in some cables 
st gen J covered with Manilla hemp, and the 
whole cable wrapped with jute tape and a com- 
pound of pitch and silica. In other types the 
‘*homogeneous iron” or steel] wires have no separate 
coating, but lie close together; in others still each 
wire is separately covered with a compound of 
gutta-percha and some other materials secret to 
the trade. 

During manufacture the cabie is tested daily by 
the engineers of the buying company, and final 
payments are only made one month after the 
cable has been laid and found fully up to the 
specifications in the tests. Certain payments are 
made upon signing the contract, and monthly or 
weekly thereafter upon the certificates of the test- 
ing engineers as to length manufactured of each 


type. 

fis thus evident that an order for an ‘Atlantic 
cable” necessitates considerable contract making, 
and, as stated, amounts to ee ctable sum. 
The iron used in the cables in England gen- 
erally comes from Germany. The labor in manu- 
facture is a heavy item; 1,000 men, employed 
— and day, are required to fill an Atlantic or- 

er. 

Steamers are now built especially for the work 
of cable-laying; the ‘‘ Faraday,” lately in this 
port, belongs to the Messrs. Siemens, and can carry 
an entire Atlantic cable, over 2,000 miles in length, 
in her tanks. 








THE New Tacoma Lanp Company is preparing 
to construct water and ap for the growing 
town of that name in Washington Territory. 

H. R. oo is es. in a half-million 
compound plunger-pump for water-works at 
Chamberlain, D. T, 
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PERSONAL. 





STATE ENGINEER BRITTON lately inspected the 
western branch of the Central Texas. 

GEN. Ropsins, State Surveyor-General of Idaho 
Territory, formerly of the Chicago Inter-Ocean, 
died in Tucson, Arizona, on the 14th. 

Mr. JAMES MCHENRY, the English capitalist and 
railroad financier, once so prominently connected 
with the Erie Railroad imbroglio, arrived in New 
York Nov. 12. 

THEODORE HARTMAN was appointed, Nov. 12, 
Superintendent of the combined Little Rock & 
Fort Smith and Little Rock, Mississippi River & 
Texas Railways. 

CHARLES E. GorHaM, of Chicago, the Western 
agent of the Pennsylvania Railroad Company, 
died in Cleveland on Tuesday night. He had re- 
presented the company’s interest in that section 
for 35 years. 

W. R. Woopwarp, late Superintendent of the 
Hannibal & St. Joseph Railroad, is reported to 
have been appointed General Manager of the 
Texas & St. Louis Narrow Guage Railroad, vice 


GEO. W. RISTEN, resigned. 
ll ee i. 


OBITUARY. 








CoL. J. Conpit SmitH died Nov. 8 at the New 
York Hotel. He was bornin Troy, Morris County, 
N. J., in April, 1840. He was educated as a civil 
engineer and began his career in connection with 
the Illinois Central Railroad. Relinqushing his 
position on that road after several years’ service 
he took large contracts, constructing among other 
works the levee at Cairo at the junction of the 
Ohio and Mississippi Rivers. He was engaged in 
the building of railroads until the outbreak of the 
Rebellion, when he entered the Federal service as 
Regimental Quartermaster, afterward becoming 
Quartermaster to Gen. Sbherman’s corps. Gen. 
Sherman appreciated his character and ability and 
held him in high esteem. When the war closed 
Col. Smith resumed the construction of railroads, 
building a number, the last being the Chicago & 
Atlantic Railway, the Chicago line of the Erie Rail- 
road. At the time of his death he was Vice-Pres- 
ident and General Manager of the Chicago & 
Atlantic Railway Company. He had been director 
inthe New York Central, the Lake Shore, and 


other large corporations. 
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CORRESPONDENCE, 


PAPER GAS PIPES. 
PITKIN, COL., Nov. 9, 1883. 
EpITOR ENGINEERING NEws: 

In your paper of Nov. 3, I see a notice of 
‘*Paper Gas Pipes.” The last sentence, *‘ The 
material being a bad conductor of heat, the pipes 
do not readily freeze,” particularly excites my 
interest, asin the mountains here when work is 
going on in the winter, and with the thermometer 
far below zero, such a quality as a conveyer of 
water is most valuable. I would lke to know 
where they are manufactured. If you will not 
think me taking too great a liberty, I would sug- 
gest that the name of the manufacturer would be 
a valuable addition to any such articles treating 
on useful inventions, Yours respectfully, 

R. A. SKEELS, 
U. 8S. Dept. Min. Surveyor. 

[Our own knowledge is confined to the para- 
graph referred to, but we trust that this inquiry 
will bring out the information above solicited.— 
Ep. Enc. NEws.] 
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BRIDGE MODEL WANTED. 


No. 5 KaGA YASHIKI, TOKIO, JAPAN, ) 
October 16, 1883. { 


EDITOR OF ENGINEERING NEws : 

Dear Sir: Will you or some of the readers of 
your paper be so kind as to inform me where I can 
have made a model of a 200-ft. span iron highway 
bridge, and about what it would cost? 

Bridge to be a ten panel, double intersection 
Whipple truss, with vertical sway bracing. 

Scale of model one-twentieth; and all parts 
wherever practicable to be made to scale. Work- 








ENGINEERING NEWS AND 


ng drawings will be provided. I should be! 
greatly obliged for the information. 
Respectfully yours, 
J. A. L. WADDELL. 
~ nt 0 oe ee 
ENGINEERS’ CLUB OF PHILADELPHIA, | 


ROOMS NO. 1523 CHESTNUT STREET, PHILADEL- 
PHIA, PA. 





RECORD OF REGULAR MEETING, NOV. 3, 1883. 

President Henry G. Morris in the chair, twenty- 
eight members and four visitors present. 

Notes upon Roads, Streets and Pavements, by 
Mr. Chas. H. Haswell, were presented. Classifica- 
tion, grade and construction are first treated, and 
then special notes made with regard to macadam- 
ized, telford, gravel or earth, corduroy and plank | 
roads, and asphalt, wood, block stone, rubble and 
concrete pavements. Miscellaneous notes upon | 
road-making complete a very compact collection | 
of data. 

Mr. E. A. Geiseler read an illustrated paper upon | 
Tides, and Newton’s Theory of Them. 

Mr. Allen J. Fuller presented notes upon the 
Effect of Frost upon Fire-plug Casings. He re- 
ferred to a general impression that the freezing of 
the earth around fire-hydrants has a tendency to 
grip fast to the frost-jacket and lift it with the ex- 
panding or heaving earth, which he denied for the 
following reasons : 

ist. The frozen earth slides on the surface of the 
frost-jacket, because its expansion is greater than 
that of iron. 

2d. As the expansion of the earth must be in 
roportion to the intensity of the cold, so will it 

greater above than below a given point, there- 
fore, the first foot of frozen ground will have a 

eater upward movement than that which is be- 
ow it, and the second foot greater than the third, 
etc. Thus it will be seen that the earth below a 
iven point rises more slowly than that above and 
its friction is op to the one above. . 

3d. If this is true of feet it is true of inches, and 
of portions of an inch, therefore, there is a retarda- 
tion movement throughout. 

4th. The upward movement of the ground, the 
freezing being greatest towards the surface, and 
such movement involving « more complete frac- 
ture of the earth surrounding the frost-jacket, it 
follows that the friction is less at this point than 
that below it, and in consequence there is less 
power to move upward than downward. 

Of course the above does not apply to any con- 
struction that the frost can get beneath. 

Mr. Frederic Graff noted and described the form 
of wooden casing which had. been successfully 
used in the early practice of the Philadelphia 
Water Department. 

In response to the theory advanced in regard to 
the action of frost in raising the casings of fire 
plugs, and to the statement that if the of a 
structure extended below the frost line it would 
not be lifted, Prof. Haupt remarked that he 
thought the theory was in t sustained by the 
fact observed by some of the district surveyors, 
and verified by the accurate measurements they 
were obliged to make, that fences moved bodily to 
the South and East in consequence of the action of 
the sun and frost upon the ground on opposite 
sides of them. He thought also that the deduc- 
tions concerning the immobility of structures rest- 
ing below the frost line was not fully sustained by 
the facts as, in the Northwest where ice forms 
rapidly, he had heard of numerous instances of 
allen driven for bridges and extending some dis- 
tance below the frost line. having been raised as 
much as tive to six inches in a single night, and he 
conceived the action in this case to be similar in 
kind to that of piles driven entirely through solid 
ground, the only difference being in the amount of 
the resistance offered by friction and weight of 
pile. The water in freezing around the pile acts 
upon it as a gripper or vise, and the expansion of 
the various strata or laminz of water as they be- 
come converted into ice act as levers to force up 
the pile. 

The Secretary did not not consider the case cited 
by Prof. Haupt as parallel, as the so-called piles 
being driven through water and soft mud, were 
probably columns resting upon their bases and 
depending but little upon the frictional resistance 
of the material through which they . 
Therefore the expansive force upward of the 
freezing water would be ne by little more 
than the weight of the pile, whereas in a fire 
hydrant casing or other proportional frictional 
resistance, as to cause the freezing earth to slide 
up the post rather than to lift it. It the ice could 
be supposed to act downwards upon the piles in 

uestion it is hardly likely that it would have 

orced them further home. 

Prof. Haupt also exhibited a ‘‘ History of the! 
Manual Arts or the Inventions of Human Wit,” 
published by Mr. Herringman, London, 1661, and 
read extracts therefrom describing the clepsydrae 
or ancient water clocks. 

The Secretary read the following account from 
the Mexican National of Laredo, Texas, of a 
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bridge construction by Mr. C. A. Merriam, Member 
of the Club, Asst. Supt. and Engr. F. Div. 4. y 
Ry: ‘On the 6th day of September (the anniver. 
sary of loss of bridge last year) the Mexican 
National Railroad beige was carried away by hig}; 
water. On Monday the 16th the first ‘pile wax 
driven for the new structure, which was completed 
on the 23d ult., and trains are now running regu- 





jlarly. This is pretty quick work, the erection of 


a bridge 600 feet long in seven days.” 

The re narrated his experience on behalf 
of the club, and read extracts from correspondency 
etc., with the Custom House, through the stupen- 
dous inscrutability of the management of which 
the transactions of the Society of Engineers of Lon. 
don, and of the Institution of C. E’s of Ireland. 
are charged with duty, and all the other foreign 
societies upon the exchange list of the Club are 
admitted free. 

HowarD MurRPHY, Secretary and Treasurer. 
> o- 


LIVERPOOL ENGINEERING SOCIETY. 


The twelfth meeting of the Society was held on 
Wednesday, the 24th October, at the Royal Insti- 
tution, Colquitt street, Mr. H. Brunall, presi- 
dent, in the chair. A paper entitled “ Joints and 
Jointmaking” was read by Mr. T. Duncanson. 
The author, in opening the subject, described the 
various joints in use for pipes and the best modes 
of making them, under the heads of spigot and 
socket joints, flanged joints, screwed joints and 
soldered joints. He also treated of the circum- 
stances in which each form of jointis most suitable 
and illustrated his remarks with ee and 

; ae Te 





sketches. 
Oct. 25, 1888. 


SOME CURIOSITIES OF§STEEL. 

Eight master taps, or hobs, were made from the 
same bar of four-inch steel, each cut to a pitch of 
three to the inch, each scored, heated, hardened, 
and drawn to temper at the same time. Six hours 
after the tempering one of them * exploded,” or 
at least cracked into three pieces with a report. 
The fractures give to the trained mechanical eye 
the appearance of good steel, and show no water 
cracks or other evidence of previous fracture. At 
the same establishment where this breaking oc- 
curred, one of its most important departments is 
the production of taps, reamers, dies, and similar 
tools. 1t has been abundantly proved that forged 
taps and reamers are inferior to those made direct 
from the sized commercial bar, not only in their 
resistance to torsion, but in the retention of their 
integrity under the exactions of hardening and 
tempering; the best taps are those which are 
turned direct from the bar. 

There seems to be a tendency of forged steel, 
under certain forms, to return to the shape of the 
original bar. This is shown especially when the 
forging from a square bar is flattened. Sometimes 
a flattened piece will curve in the hardening as 
though its fibres had been stretched, and, when 
relaxed by the heat and again placed under ten- 
sion by the cooling process, contracted toward the 
original condensed square form. A singular ex- 
ample was noticed recently. A plug gauge two 
and five-eighths inch wide and one and three-six- 
teenths inch thick was forged from a square bar, 
finished, and hardened. After hardening it was 
to be ground to exact on | acorundum wheel, 
when the ground side immediately swelled in the 
center almost enough to be seen by the unaided 
eye, but was quite apparent with the straight 
edge. The other face, from which the skin of 
hardening had not been removed, remained 
straight, but as soonas that had been ground it 
acted just as the other did and both the side faces 
were swelled, and so much so that the increase in 
thickness by the micrometer gauge was more than 
one-hundredth of aninch. On treating the edges 
a contrary result was produced; each edge face 
became concave, so that when the grinding was 
completed the plug had two opposite convex sides 
and two opposite concave edges. The plug was 
then annealed and redressed to truth; then re- 
hardened and reground with the same results as 
at first. A second time it was annealed, trued, 
and then case-hardened, but even then it contin- 
ued its perversity, andit isto be kept as a curi- 
osity as it is, unless it is decided to saw it in two to 
inspect its interior. 

The most vexatious thing about these ‘ queeri- 
ties” is that no theory that bears the test of prac- 
tice has, so far, accounted for them. If the ‘ rea- 
son why” could be discovered the causes could be 
removed and the working of steel be made an 
exact and certain art. Still, there has been great 
progress in this direction during the last twenty 
years; the percentage of loss in hardening and 
tempering steel a oe reduced to a very low 
figure. These improvements have been owing to 
the ter uniformity in the character of the steel 
suadonah as well as to the greater skill in its after 
manipulation. We may not despair of yet as 
able to make the production of hardened stee 
articles as even and certain as those from any other 
material. ientific American, 
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DIRECTIONS FOR LAYING SE 





the lower end or outlet of the proposed drain or | pieces 

sewer, and make the trench of uniform, gradual and | tje holes, 

continuous inclination, and as great as attainable | pyst 
By distributing tne whole available all over the | when 


total length of the drain a much better grade will upon them they snapped like straws. 
be secured. A faliof 1 in 40 to1 in 60 is desirable | each of the 1g-in. wires should stand a strain of 
for pipes of 4 to 6 in. in diameter, and greater | over 1,200 pounds they broke at 200. As soon as 


if attainable. A grade of 1 in 100 1s the least 
that should be given to small house drains, in 
order to make them self-cleansing. Larger pipes 
require less iaclination. 
tom of the trench to a true, uniform grade, cut 
out special grooves or depressions for the sockets. 
For the larger sizes of pipe, say all over 8 in. 
in diameter, excavate a very narrow trench in the 
middle of the ditch about 6 in. wide and 3 to 
4 in. deep, so that the aT of the pipe will 
rest firmly on the ground. This pipe will sustain 
the greatest amount of vertical pressure when it 
has a firm and uniform bearing at every point in 
its lower surface. 

MoDE OF Layina.—Commence laying tbe La 9g 
at the outlet weth the sockets all facing up grade, 
fair and true to line, and upon foundations of as- 
sured stability. Do not lay boards in the bottom 
of the trench, on which to Jay the pipe. The ends 
of each length of pipe should abut squarely and 
truely — the adjoining pieces, so as to present 
an absolute continuity and uniformity in the in- 
terior of the drain, particularly at the bottom line. 
The annular space between the spigot and socket 
ends of the pipe, should be completely filled with 
hydraulic cement mortar, paying particular atten- 
tion to the bottom part of the joint, where the 
mortar should be pressed into it with the fingers. 

CEMENT MorTAR.—A cement mortar, good 
enough for ali ordinary use, can be made ot one 
part hydraulic cement (Portland is the best) to two 
parts of clean, sharp sand, free fram loam or soil, 
and fresh made, as wanted for the work in hand. 
The mortar should be used immediately after be- 
ing mixed, and not allowed to stand upon the mor- 
tar boards until it bas set, and then be broken 
down, remixed or retempered, so-called. Never 
use any limein the mixture. 

CLEANING PipE.—As the work progresses and 
each length of pipe is permanently fixed in place, 
the interior should be thoroughly cleansed and 
wiped out, and all projecting mortar or other sub- 
stance carefully removed, so that the internal area 
of the drain will be left absolutely unobstructed, 
smooth and clean throughout its entire length, as 
otherwise the rough projecting points of mortar, 
when hardened, might catch any waste matter 
passing through the pipe, and gradually obstruct its 
discharge. 

FILLING.—As fast asthe filling is deposited in 
the trench (sand or fine dirt first), it should be 
thoroughly puddled or tamped, especially under 
and around the lower half of the pipe, and to such 
an extent as to render the subsequent settlement 
of the surface practically impossible.—From Glad- 
ding, McBean & Co.’s Catalogue. 
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REPAIRING A SUSPENSION BRIDGE. 





The Suspension bridge, that link between the 
sister cities, Pittsburgh and Allegheny, which is 
traveled by hundreds of thousands of people 
weekly, has been ‘in such a state of commotion, 
owing to the repairs being made upon it, that peo- 
ple have complained and growled at the incon- 
venience occasioned, and some of the papers have 
even said that the directors have been spending 
the money in order to cut down the reserve fund. 
All of which is an injustice to the bridge company 
in thisinstance. The work on the bridge is under 
the care of Mr. F. Collingwood, an old and experi- 
enced engineer, sent out by Col. Roebling, who 
built the bridge and is a large stockholder in it. 
This morning the writer was shown over the big 
green combination of iron and wood by Mr. Col- 
lingwood, who took pains to explain minutely 
what had been and what would be done. 

It has been 24 years since the bridge was built, 
and in all that time the moorings of the cables 
have not been repaired to any extent. Col. 
Roebling thought it would be well to examine the 
wires and see what condition they were in, and it 
is well that such scrutiny took ‘, for the bridge 
was in danger of being ruined by the sagging and 
even by the breaking of the cables. There have 
been many changes in the manner of building 
bridges since this one was put up. These changes 
are improvements in every way, both as to the 
way in which the wires are protected and in the 
way a surrounded at the moorings. The 
large les, which are 74 iti. in diameter, were 
closely surrounded at the moorings on each end 
ae which was concreted closely around 
‘he wires. Before the;cables were so surrounded, 
they were covered with a paration of boiled 
tar. Tar was once sup to be an admirable 

of iron, but this belief was exploded long 

ago, and the result in the present case illustrates 
how in it is. The tar gradually, through 
influences, changed into tar water, 


After bringing the bot- | 





WER PIPE. | and this water was rapidly ruining the wire. The 


; | water contained chloride, carbonate, and other 
EXcaVATION AND INCLINATION.—Commence at | salts of ammonia, which ate the iron. Some 
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strain on the new piece. 


of wire were dotted with _lit- 
like small-pox pits, where the 
had gnawed away the material, and) 


the wires were uncovered and a strain put | 
Although 


this state of affairs was discovered, Mr. Colling- 
wood began to scrape the tar off and carefully 
overhaul each cable. Whenever a defective piece 
was found it was cut out and a new piece spliced 
in. The splicing was a delicate and difficult 90 
of work. Itis easy enough to join the ends to- 
gether, but it is not so easy to get just the right | 
There must be no slack 
wires in the cable, of course, so each splice is put | 


}in witha grip machine, and the amount of strain 


is kept uniform by delicate tests. In one large | 
cable 175 wires had to be spliced, in another 31, in| 
another 71, five in another, and 31 in another, and | 
three are not yet examined. It is very tedious | 
work scraping each wire, as only a few men can | 
work at atime. There are 600 of these wires in 
the big cables and 200 in the small ones, so that 
the amount of work can readily be seen. After 
the wires are scraped they are covered with a coat- | 
ing of linseed oil, which 1s allowed to dry, and a | 
thorough application of white lead is given. Then | 
the wires are drawn together by bands of small | 
wire 7 in. apart, and the wrapping goes on. The| 
wrapping consists of wire }, in. thick, and it takes | 
300 ft. of this wire to a foot of cable. A coat of | 
ordinary white lead and coloring finishes the work. 
One mistake made in building the bridge was in | 
putting the masonry around the cables at the| 
moorings so that they could not be examined. The | 
masonry has been all removed and a bricked tun- | 
nel built which is water tight and is provided with | 
iron water shedders and covered by iron plates, | 
which can be lifted when it is necessary to repaint | 


or repair the cables in future. Where the cables | 
pass through the woodwork holes have been made 
so that all parts of the big wire can be reached at | 
any time. The building on the lower side of the | 
Pittsburgh end of the bridge has been torn down | 
and a new office of Philadeiphia brick is to be built. | 
This was rendered necessary by the fact that half | 
of the foundations of the building rest on the 
briage abutment and half on made ground. The} 
latter half sunk so as to cause a large crack in the | 
office wall and make it dangerous. It is exactly 
the same case with the toll house on the Pitts- | 


burgh side, and it will be replaced. A 
good deal of stone work on the _ pier 
nearest to Allegheny had to be replaced} 


as the sandstone had decayed. The decayed stone 
was put in the pier in 1834, and was part of the 
old bridge which was enlarged and built upon 
when the present bridge was constructed. Phe 
nosings of the pier were also renewed. The work | 
is being done entirely by Pittsburgh mechanics 
under Mr. Collingwood’s direction. The cost of 
the repairs will not be over $10,000 or $15,000, and | 
they will not be completed for a couple of months. 
Mr. Collingwood says that the flooring needs re- 
pairing, but the company has no seasoned wood 
on hand at present. He says it takes 10 per cent. 
yearly of the cost of a large bridge to keep it in 
good condition. None of the repairs were made 
necessary by the fire of two years ago, strangely 
enough. The bridge has safely supported a load 
22 tons on one wagon, but the engineers advise 
the directors to refuse to allow more than 12-ton 
loads to pass over.—Pittsburgh Telegraph, Oct. 1. 
> +e 
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BROOKS AS SEWERS. 





When a natural watercourse traverses a town, 
and its banks become built upon, the easiest way 
of getting rid of filth and house wastes is to 
throw them into the stream. Every man’s in- 
stinctive impulse is to get rid of what annoys 
bim, and not to mind how his neighbor will 
affected. After a while, when the watercourse 
has become sufficiently nasty, the people come to 
a realizing sense of what they have brought upon 
themselves, and then try to devise a remedy. In 
this they begin usually at the wrong end. They 
look on the stream as creating the nuisance, and 
don’t consider that it is their abuse of the stream 
that is the source of the trouble. So they go to 
work and cover the stream up, and call it a sewer. 
What isthe result? Simply that the stench of 
the foul matter in the old channel is bottled up 
somewhat, to be vented through every manhole, 
every inlet and every house drain, and probably 
do more real injury than when the rotting filth 
was expose? o the air and the sun, aud diffused 
its aroma:- vu, . the whole atmosphere. 

The ch el of asmall naturak stream through 
a town or village ought never to be converted 
into a sewer for house wastes. This will strike a 
good many e as an odd doctrine, but stall it is 
sound doctrine. The functions of a natural stream 
and of a sewer are so diverse that one cannot be 
made to do duty for the other. 

A natural watercourse serves for the drainage 
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of the land all along its course. Its banks cannot 
be made water tight without obstructing ihe nat- 
ural progress of the water in the soil and backing 
it up and retaining it where it ought not to be re- 
A sewer, on the other hand, is intended 
to carry off foul matters which must be gotten rid 
of as quickly as possible, and the channel for con- 
veying them must bé absolutely impervious, so 
that nothing can soak through it to the soil. As 
the level of the water in the soil rises and falls 
with the season and the amount of rain, an open- 


| jointed or pervious channel would sometimes ad- 


mit water from the soil and sometimes permit 
fluids flowing in the channel above the level of the 
ground water to flow out, and thus pollute the 
soil and the air in the soil. 

Again, a natural stream draining a considerable 


| territory is subject to great variations in its vol- 


ume, A channel to carry its extreme discharge in 
floods must be many times larger than can ever be 
necessary for the carriage of the greatest amount 
of sewage that can be brought to it. A large 
channel is not suited to the rapid removal of a 
small flow of filthy fluids, and, moreover, costs a 
great deal more than a sewer of the proper size. 
Even if the large channel for a fluctuating stream 


|is built through a village, the sewage from the 


houses should not be turned into it, unless the 
minimum volume of the natural flow in the dry- 
est seasons is large enough to keep the channel 
thoroughly scoured. There are a good many small 
towns which have for years gotten along without 
sewers and have arched over natural water-courses 
running through the heart of the town, but are 


now impelled by the “sanitary revival” to con- 
struct sewers for removing household wastes. 
The first impulse is to utilize the covered streams 


to save the expense of constructing a few hun- 
dred feet of sewer. They should be very careful 
how they proceed. It is better to spend a little 
more money and be safe, than to economize in 
first cost and spend ten times the saving in doctor’s 
fees and undertaker’s bills.—Sanitary Engineer. 
HIGH STEEPLES. 

The following are the heights of a few of the 

tallest steeples: 


Pisa, leaning tower ea 
Baltimore, Washington Monument 
Montreal, Notre Dame Cathedral 
Boston, Bunker Hill Monument 
Montreal, English Cathedral 
me 


Cairo, minaret of Mosque of Sultan Hassan, 
hammedan minaret in the worid : 
New York. Trinity Church .. : » i 
Florence, Campanile, or Giotto’s Tower... 
Lincoin, Cathedral ...............--. 
Washington, Capitol 
Venice, Campanile .. 
New York, St. Patrick's Cathedral (to be when com- 


highest Mo- 





pleted)... sedi ak nie weg 330 
Utrecht, Cathedral! (formerly 364)... 338 
Florence, Cathedral....... 352 
Milan, Cathedral... ; 355 
London, St. Paul's nas 365 
Brussels, Hotel de Ville 370 
Lubeck, Cathedral... .... 385 
Antwerp, Cathedral... . 402 
Amiens, Cathedral 422 
Hamburg, St, Michael's 428 
Landshut, St. Martin’s.... 435 
Cairo, Pyramid of Chefren 446 
Vienna, St. Stephen's... ... ndeeees ; 

Cairo, Pyramid of Cheops (original height 480)... . 450 
eS 7 are ; 455 
eee ar 465 
Strassburg, Cathedral....... .........6.-s005 46 
Hamburg, St. Nicholas .... ...... ......... . 471 
=. e, Cathedral inaedawiee 515 

ebee “veeusee 553 


on Monument (to be) 
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IDGE OVER THE MISSOURI, 





THE LATEST BR 





The Omaha Herald gives the following descrip- 
tion of the new bridge over the Missouri River at 
Blair, Neb., which has been built by the Missouri 
Valley & Blair Railway & Bridge Co.. and will be 
used by the Sioux City & Pacific road : 

On the section of the river where the new bridge 
is located, the banks are five to ten or more miles 
apart, the country between them being the 
usual Missouri River bottom land. For a dis- 
tance of about fifty miles the river does not 
strike either bluff, but wanders back and forth 
in the bottom lands with no fixed banks to 
correct its course. The proverbial instability of 
the Missouri River is nowhere more prominently 
felt than here. The commercial necessities of the 
case required that the bridge should be built, and 
the physical conditions of the situation made it 
necessary to give the river an artificial stability 
which nature had not given it. The work of con- 
trolling the river hasbeen quite as important as the 
construction of the bridge, and has involved a vast 
outlay of time and money. The first examinations 
were made in the winter of 1881-82, by surveys 
and borings, which showed tbat solid limestone 
rock existed about 50 ft. below the assumed low- 
water level, well calculated to sustain the piers of 
a bridge. A plan for the rectification of the nver 
was decided on, and it was decided to erect a 
bridge 1,000 ft. long to protect the shore by rip-rap 
and mattress work ‘until it should be as stable as a 
rocky bluff, and to close ajl slough channels on the 
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1 
east side so that the river would have no room for | 
a width greater than that found at the stable places | 
below. This bridge is the eleventh constructed 
across the Missouri: River. At several others im-| 
portant rectification works have been required, but | 
it is the first bridge located at a place which may | 
be described as absolutely unstable, with no per- 
manent shore line on either side. This work was 
done successfully, though seriously interrupted at | 
times by heavy floods, and the banks are now in) 
such shape as to preclude any possibility of wash- | 
ing. On the east side 30,500 tons of rip-rap stone | 
and 38,600 cords of brush have been used. The) 
dyke was built of willow mattress work, wired | 
together and heavily weighted with stone. The)! 
revetment on the west side was begun in the sum- | 
mer of 1842, though but little was accomplished | 
until 1883. Up to date 59,000 tons of stone and | 
7,100 cords of brush have been required in this | 
plan. The river has been held at the line selected, 
and the fact that the channel has been scoured out | 
to the limestone rock proves that this protection | 
will be permanent. 

The bridge proper consists of three through | 
spans of iron and steel resting on four masonry | 
piers, with a short deck span at each end. The 
through spans are each 330 ft. long between cen- | 
ters of piers, and the distance from center to cen- 
ter of the east and west piers is 999 ft. The length 
of the permanent iron structure is 1,270 ft. The} 
lower chords of the spans are placed 50 ft. above | 
high water, thus giving free passage to steamboats | 
without a draw. The four piers are built of yellow | 
sandstone, the cut-waters of the two channel piers | 
being of granite. Each of the four piers is founded 
on a timber caisson 54 ft. long and 26 ft. wide, | 
sunk to the rock below by the plenum pneumatic | 
process, and filled with the best Portland cement | 
concrete, Air pressure was put on the first caisson | 
on Nov, 22, 1882, and the last foundatiou. was com- 
pleted April 19, 1883. 

The superstructure consists of three 330 ft. | 
through spans and two short deck spans at the | 
ends. It is proportioned to carry a train of indefi- | 
nite length formed entirely of the heaviest class of | 
locomotives now in use. These three spans con-| 
tain 1,465,000 pounds of wrought iron and 880,000 | 
pounds of steel, besides 48,000 pounds of cast iron | 
in pedestals, etc. The deck spans are 110 ft. long, 
the shore ends resting on inexpensive iron cylin- 
der piers of the Cushing pattern; each span is di- 
vided into five panels of 22 ft. each, with an addi- 
tion of a panel or iron floor beyond. These deck 
stans contain 250,000 pounds of iron and steel. 
The iron and steel work was fabricated and erected 
by the Keystone Bridge Co., of Pittsburgh, Pa.. | 
from detailed plans prepared by the Engineer of 
the Missouri Valley & Blair Railway & Bridge Co. 
The floor beams and track stringers are of iron, 
and on them is laid a safety floor of heavy oak ties, 
placed only 6 in. apart, with heavy angle-iron 
guard rails, with foot walk and light hand rail on 
each side. 

The east approach is about two miles long from 
its connection with the old Sioux City & Pacific | 
track to the eastern end of the iron work. When 
completed it will consist entirely of an earth em- | 
bankment; but to save time the embankment, the 
8.000 ft, next to the bridge, has been built in the 
form of a temporary timber trestle. The comple- 
tion of the bridge renders access easy to the clay 
bluffs on the west side, and the whole trestle will 
be filled at once to a safe height above the high 
water, and the whole of it will be replaced. by an | 
embankment before the life of the timber is spent, | 

The west approach is about 1144 miles long .rom 
the connection with the Sioux City & Pacific track 
near Blair to the west end of the iron work, the 
distance from the edge of the bluff to the river be- 
ing about half a mile. There is a trestle on this 
approach about 1,000 ft. long over Fish Creek, the 
old Sioux City & Pacific track and the interme- 
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THE EMPIRE Iron ComMPANy, limited, has been 
formed to manufacture, sell and deal in tubes. 
flues and pipes of steel or wrought iron of 
every nature and description ; to buy and sell the 
above things in its own name or through agents ; 
to act for others as — or otherwise in the pur- 
chase and sale of suc 
sell or lease manufactories, plants, lands and mills 
for purposes approved by its board of directors, 
etc. The capital stock is $100,000, divided into 
1,000 shares. Principal office, New York City. 


Operations to be carried on in New York, New | Trenton permitting Starr to dispose 


have been 
merchandise, and to bay, | of Camden by the Camden Iron Works, with 
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the automatic alarm, and the street alarm was 
sent by some one in the hotel. Thedamage by the 
fire was very slight. It is believed that a quantity 
of which had escaped from a leaking pipe and 
had accumulated in the window after the lig! ts 
eo out ignited from the electric light and 
cau the fire. 


CAMDEN 


Iron Works.—Articles of incorporation 
filed in the Clerk's Office of the County 


capital stock of $400.000, $300,000 of which being 
set down as subscribed. The works of Jesse W 
Starr, Sr., have been purchased, an order having 
been granted in the United States District Court at 
of his prop- 


Jersey, Pennsylvania, Illinois, Missouri, Ohio, | erty and vacating the order placiug the iron works 


Massachusetts and wherever the company shall 
procure rights and lands. Incorporators, William 
H. Cromwell, Charles H. Cromwell and Albert 8S. 
Moore, of Brooklyn; William J. Curtis, of Sum- 
mit, N. J., and George C. Comstock, of New York. 


A FLORENTINE ENGINEER.—A correspondent of 
the Chicago Inter-Ocean, writing from Sioux 
- under date of the 31st ult., says : 

uperintendent Jackson, of the Chicago, Mil- 
waukeeand St. Paul Railway. is in receipt of a 
foreign postal from J. Hese, a civil engineer of Flor- 
ence, Italy, who expresses himself as highly inter- 
ested in what he aptly terms the *‘ novel and inter- 


esting method for removing masses of earth” now { 


being employed by the above road in cutting down 
the bluffs at this point, and making a secure road- 
bed around them by the hydraulic process. The 
Italian engineer, who is a contributor himself to 
Giovrale dei Levois Publiceen, the Florentine jour- 
nal of public works and railroads, states that he 
had read of thework at Sioux City in 
the Scientific American, which had copied an 
article from from the Sioux City Journal, and 
he writes to learn further particulars. The 
work in question, which is progressing rapidly 
under Superintendent Jackson’s supervision, is de- 
signed to insure the road against any further dan- 
ger of a landslide, such as occurred during the 
present year on the bluffs. The railroad track is 
to be moved 40 ft. nearer in from the brow of the 
bank overlooking the Missouri. and the bluffs, one 
of which is 165 feet high, have already been cut 
down and back as much as 75 ft. The earth, 
which easily yields to the streams of water directed 
ge it, isa bowlder clay, as it may be called. 
The interested Florentine proposes to enlighten the 
Italian railways, promising, in his closely written 
postal, to give them the benefit of the experience 
of the American road in surmounting an obstacle 
it required some skill to cope with. 


A New Corrent METER.—One of our exchanges 
gives a short account of a new and interestiug ap- 
pliance, agra by a Mr. L. d’Auria, for deter- 
mining the mean velocity of the water at any ver- 
tical in a stream. The apparatus consists of a 
scow or pontoon, to be moved in the desired place; 
a pole with a pulley near each end, carrying an 
endless cord; a light ball, and a species of net or 
grillage. The pole isthrust to the bottom along- 
side the scow, at a point where the velocity is to 
be gauged, and the ball is lightly attached to the 
cord by a string. so as to be disengaged by a 
moderate pull when it reaches the pull+y at the 
bottom. The time of the disengaging pull is noted, 
and also the time of the appearance of the ball at 
the surface. As the floating grillage has previously 
been moored over this place, the ball is caught at 
the point of rising, and the horizontal distance ot 
this point from the pole measured. Hence are 
known, upon measuring the depth, the two co- 
ordinates of the point at the surface from the bot- 
tom of the pole. Mr. d’Auria proposes to weight 
the ball until it shall be one-half the heaviness of 
water, and deduces some equations to prove that 


diate ground. Between this trestle and the bridge | the ball rises with a practically uniform velocity. 
there is an embankment from 40 to 50 ft. high, | He observes that, for a depth of 30 ft., from 
which has been built by steam-shovel work with | which such a ball would rise in about 11 seconds, 


clay taken from the west bluff. It was expected | 
to have this embankment entirely completed be- 
fore the opening of the bridge, but a serious set- | 
tlement occurred at a place where it crossed an | 
old slough, the total settlement being apparently 
as much as 30 ft., while the ground on both sides 
has been forced up 14 ft. high. Boring at the sink | 
showed a great depth of mud and clay, though the 
bed of the old slough was scarcely visible on the 
surface. The bank has been brought to grade and 
has acquired a permanent stability, but the extra 
amount of material in this work has prevented its 
completion in season for the bridge, and required 
the building of a short piece of trestle-work at the 
east end of the bank. The total outlay so far has 
been about $800.000, and it is estimated that 


and a mean velocity of current of 4 ft. per second, 
the ball would travel horizontally about 44 ft. 


ELeEctric LiGHts SET GAS ON FIRE.—An auto- 
matic fire alarm sounded at 6.10 o’clock last even- 
ing from the store of rs, Peet & Co., No. 569 
Broadway, and this was followed immediately by 
an alarm from the street box in front of the Met- 
ropolitan Hotel. When the firemen arrived the 
fire was out and their services were not required. 
The cause of the alarm was the ignition of an ac- 
cumulation of gas in the show window of the firm 
at Prince street and Broadway. While arrangi 
the wires connected with the dynamo by whic 


and other assets in the hands of his creditors. || 
claims against the works have been arranged and 
they will go into operation, it is thought, in a few 
weeks, as large orders have been received. The 


|chief production will be foundry iron and ma- 


chinery. Branch offices will be opened in Phila- 
delphia and New York. The copartnership is lim- 
ited, to expire, by the articles of incorporation, on 
Sept. 30, A. D., 1930. A majority of the stock is 
held by the Wood Bros., proprietors of the large 
iron works on Ridge Road, Philadelphia. 


PostaL Rates 90 YEARS AGO.—Now that the 
two-cent postage law has gone into effect, the fol- 
lowing provisions of the first law of Congress on 
the subject will be read with interest: 

Feb, 20, 1792, was the date of the first act fixing 
rates of postage on domestic letters, and established 
the following rates, to take effect June 1, 1792: 

Act Feb. 20, 1792, section 9, by land: For every 
single letter not exceeding 30 miles, 6 cents. 

or every single letter over 30 miles and not 
exceeding 60 miles, 8 cents. 

For every single letter over 60 miles and not 
exceeding 100 miles, 10 cents. 

For every single letter over 100 miles and not 
exceeding 150 miles, 124 cents. 

For every single letter over 150 miles and not 
exceeding 200 miles, 15 cents. 

For every single letter over 200 miles and not 
exceeding 250 miles, 17 cents. 

For every single letter over 250 miles and not 
ee 350 sae vig hes cents. 

or every single letter over 350[miles and not 
exceeding 450 dation, 22 cents. 

For every single letter over 450 miles. 25 cents. 

For every double letter, double the said rates. 

For every triple letter, triple the said rates. 

For every packet weighing one ounce avoirdu- 
pois, to pay at the rate of four single letters for 
each ounce, and in that proportion for any greater 
weight. 


BUSINESS ProspEcts.—A few days ago, in acon- 
versation with a very influential gentleman whom 
he knew to have nothing to do with Wall street 
speculation, Jay Gould said: 

‘“‘Texpect to see a great improvement in all 
branches of business early next year. The settle- 
ment of the year’s accounts will continue to keep 
things uncertain, and there are, of course, some 
more failures anticipated between now and the 
close of the year. But after that 1 expect to see 
things greatly improved. There are over a hun- 
dred millions of dollars lying idle in the trust com- 

nies. This mass of money awaits a chance for 
investment, and will come out as soon as an im- 
proved feeling has been established. The railroads 
are all doing a good business, and I have no doubt 
—+ page securities will soon be better apprecia- 


THE ComING WoRLD’s Fair IN NEW ORLEANS. 
—Extensive preparations are being made for the 
World’s Industrial and Cotton Centennial Exposi- 
tion which is to be opened in New Orleans in 
December, 1884. The fair is to be held in the City 
Park of New Orleans, which is very easy of access 
by both land and water. and the main building will 
cover about twenty-eight acres. Col. F. C. More- 
head, the Commissioner-General of the Exposition, 
who is now in this city, says that in one sense it is 
an outgrowth of and will be a sequel to the Atlanta 
fair of 1881. It is to be not only a world’s fair in 
which all the nations are invited to take part, but 
also a special exhibition of the natural resources 
and industries of North America from Canada to 
Mexico. Exhibits are also expected from the 
States of Central and South America. Further- 
more, Col. Morehead says it is to be a celebration 
of the centenary of the first exportation of cotton 
from this country. The first cargo consisted of 
eight sacks containing not over 20) pounds of 
cotton apiece, and was sent from Charleston in 


the electric lights in the store are supplied yester- | 5794 


day afternoon a row of gas-jets running around 
the top of the windows were lighted and were bur- 


$200,000 more will cover the cost of work yet to 


in em, ing for about two hours. At 6 o’clock the electric 


i lights were started, and the gas in the show win- 
THe DuLUTH WAaTER-WorKS have been tested | dow was turned out. Ten minutes later there 
and accepted by the town authorities. The works, | was a puff of fire in the window, which cracked 
including 8 mies of pipes and a reservoir, were | one of the plate-glass panes and set fire to some of 
built by the Duluth Water & Gas Co., capital | the goods. The current of electricity was switched 
stock, $200,000; Consulting Enginser, Mr. H. H. | off and the fire extinguished with a pail of water. 
Harrison, of the Stillwater water-works. The rise of temperature in the window had set off 





The National Cotton Planters’ Association has 
invited the Governors of ali the States in which 
cotton is either produced or manufactured to send 
delegates to its fift afinual convention in Vicks- 
burg next week. 


Ottawa, WaDDINGTON & New YorkK RaILway. 
—A meeting of the shareholders of the Ottawa, 
Waddington & New York Railway and Bridge 
Company was; held in the Russel House, Ottawa, 
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noon on the 9th for the of electing di- 
scala There was a good attendance of provis- 
jonal directors and stockholders. The following 

elected directors: T. Bb. Anderson, Octawa, 


be ent; Dr. Hickey, M. P., Dundas, vice-presi- 
= W. P. Carman, New York, treasurer; A. 


Keefer, Ottawa, secretary and assistant-treasurer; 
Charles Odell, Montreal, chief engineer; J. W. Im- 
lay, Ottawa; W. Montrose, New York; Hon: R. 
H. Shannon, New York; G. Nixon, New York. 
It is learned that the president has been between 
England and New York for some months in the 
interest of the railway, and had several interviews | 
in both places with railroad men and capitalists. | 
Two construction companies offered to take | 
the bonds of the company and build the road) 
and the bridge as soon as the company was 
organized, and unless something unforeseen arises 
it is expected that the contract will be let and | 
bonds issued as soon as the arrangements for con- 
necting with the New York and Canada Bridge 
Company can be effected. the latter company hav- | 
ing been chartered to construct the bridge in con- | 
nection with this railway across the St. Lawrence. | 


OpposinG A Metric SysTem.— At the rooms of 
the American Society of Civil Engineers, No. 127 | 
West Twenty-third street, on the 15th, was organ- | 
ized an auxiliary branch of a society which has | 
for its object the retention of the Anglo-Saxon | 
wa of weights and measures. Thomas F. | 

wland was elected President and Clark Fisher | 
Vice-President. The main office and central societ MN 
of the organization is at Boston and another branc 
is at Cleveland, Ohio. That formed yesterday is 
to include the States of New York and New 
Jersey. The society was organized in 1879 in 
Boston, and the late President Garfield was at one 
time its President, and it is said that it was | 
through his instrumentality that a bill to make a | 
national standard of the French metric system of 
of weights and measures was defeated in Congress. 


WoRK ON THE LEVEES—NEW ORLEANS, Nov.15.— 
Major Amos Stickney, of the United States Army ! 
in charge of the Government works, reports that 
at the mouth of Red River a rise in the stage of 
water has given needed relief to navigation. Dur- 
ing the summer extreme low water interfered 
with the work of dredging. A survey is in pro- 

s to determine the question of laying a brush 
Sek in the mouth of the Atchafalaya to prevent 
further enlargement of that stream. Work on the 
levees, which are being constructed under the di- 
rection of Major Stickney for the Mississippi 
Commission, has been much delayed by the scar- 
city of labor. The approach of colder weather 
has aroused the laborers to the necessity of going 
to work, and, therefore, more men are available 
and better progress is made in building the levees. 
The lines from Atchafalaya to Red River Landing, 
from Green’s to Fairview, will soon be completed, 
leaving only three levees in the district unfinished. 
At Carrolton Bend the work of protecting the 
bank by laying brush mattresses has been com- 
menced and 75 feet of mattress laid. Operations 
have been going on slowly so far, but good results 
are expected. 

A New E.ectric Ligut Company.—The certifi- 
cate of incorporation of the Southern Electric 
Light Company, whose main purpose is to supply 
cities and towns in the Southern States with elec- 
tric lights, was filed in the County Clerk’s office 
on the 15th. The capital stock of the new com- 
pany is $500,000, divided into 5,000 shares of $100 
each. Its corporators are William J. Cahoone, 
Oscar King and Henry C. Elliott, of this city, 
who, with John C. Calhoun, of Arkansas ; James 
Lingan, of Louisiana; Patrick Calhoun, of 
Georgia ; J. P. Hodgeson, of Texas, and Edward 
C. Hancock and James H. Shorter, of this State, 
form its Board of Trustees for the first year of its 
existence. 


THREATENED WATER FAMINE IN WATERBURY.— 
WATERBURY, Conn., Nov. 15.—The water scarcity 
continues. The rainfall to date is seven inches 
less than it was last year. In order to re-enforce 
the reservoir, containing about three weeks’ sup- 
ply, the Commissioners have dammed Mad River 
a considerable stream, and placed a powerful 
steam pump at the dam capable of f 1,000,- 
lons into the supply main in 24 hours, 
reservoir by so much. 





it says n no case 
has any effort been made to reach the depth of 
the contem canal. The marsh turf, cut into 
ae shovels, is being ranged day 


The work now eee ae ees 
451; it cannot now exceed 7 On the 


| lights, having altogether 20,000 candle power. 





main. That money is being lavishly spent can 


hardly be the case. Norcan it be said that all | 


—— have been expended wisely. But that 
considerable outlay has been made for a canal, 
and still continues to be made, a glance at the 
works iv Scusset harbor is sufficient to establish.” 


HELL GATE TO BE BRILLIANTLY ILLUMINATED. — 
The iron for the new Government lighthouse at 
Astoria is on the ground, and the foundations are 
now building. e lighthouse will be erected at 
the extreme end of Hallett’s Point. It is to be 
built entirely of iron, and will be 250 ft. high, sur- 
mounted by a large dome. The light wil be fur- 
nished by electricity, through a powerful engine 
in the building, and there will be six electric 
An 
elevator run by steam will take passengers to the 
top of the lighthouse. The light will be seen from 


Sandy Hook and up Long Island Sound beyond | 
| New Rochelle. 


It will render the passage of Hell 
Gate ds easy by night as by day. It will not be 
ready for use before next spring. 

MAIN SEWER.—At a city meeting held recently 
the citizens of Norwich, Conn,, voted an appropri- 
ation of $37,250 for constructing a main sewer at 
Greenville, under the combined system, in accord- 
ance with the recommendation of the Common 
Council. 


NEW FEDERAL BUILDINGS.—WASHINGTON, Nov, | 


12.—The Supervising Architect, in his annual re- 
oe recently submitted to the Secretary of the 
r 


easury, says of the proposed new Post-Office | 


Building at Brooklyn, N. Y., that the amount set 
as the limit of expenditure ($800,000) for the secur- 
ing of a suitable site and the erection of a building 
large enough for the purpose is totally in Wequate. 
He says that the report of the Commission appointed 
to examine property for sale as a site for the build- 
ing has been submitted and awaits action. 


ith respect to the Post-Office and Custom- | 


House at Albany he says that the estimate made 


for the completion of the work was entirely too | | 
low, and that a further appropriation will be re- | 


quired. He reports satisfactory progress during 
the past year, with an expenditure of $107,795, 
which leaves a balance or $9,720 available for this 
work. He says that, although the building will be 
in condition to be occcupied by December next, 
the painting, concreting of basement, construction 
of elevator, laying of sidewalk and approaches 
cannot be completed without afurther appropria- 
tion. 


New RalILrRoaD.—Efforts are being made to se- 
cure the building of a railroad from Toyah to Fort 
Davis, Tex., to connect with the road to be built 
from Fort Davis to Marta. This will be an air- 


line to Presidia del Norte, thus shortening the | 


route to Mexico from the North and East, reach- 
ing the Concho Valley and one of the richest stock 
and agricultural districts in Mexico. 


WEstT SHORE TRACK COMPLETED.—SYRACUSE, N. 
Y., Nov. 13.—The last gap in the track of the West 
Shore road, between New York and Buffalo, was 
closed to-day, and the line is now completed be- 
tween these cities. The trains will be running be- 
tween New York and Buffalo on December 15. 
The track isin fine condition between Syracuse 
and Buffalo. 


GIFts FROM GEN.GRANT.—HARTFORD,Conn., Nov. 
14.—Two machine guns have just been completed 
at Pratt & Whitney’s works in this city for Gen. 
Grant as presents to the Viceroy of China and the 
Mikado of Japan. The are Pratt & Whit- 
ney’s oe ttagommengy over the gun once known as 
the Ga 
which they are made have a Government record 
of 505 shots a minute,and have been fired at the 
rate of 700 shots a minute and 5,000 shots in 13 
minutes 26 seconds. 


No intelligent reader can fail to be interested in 
the contents of the North American Review 
December. The question of the tel 
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| two lighters, in a more or less sound condition, re- | introduced into the railroad service of the United 


States. Finally, there is a discussion of the ques- 
tion of ‘ Morality without Religion,” by F. A. 
Kidder and Prof. A. A. Hodge, of Princeton Col- 
lege. Published at 30 Lafayette Place, New York, 
and for sale by booksellers generally. 

STANDARD TIME.—Much interest is manifested in 
the a taken by the Illinois Central Railroad 
on the subject of the new standard of time. The 
refusal of that corporation to adopt the new time 
means much, as it controls a new line from 
Chicago to New Orleans and out into Iowa and 
Wisconsin, and such a trunk line would have a vast 
influence on the action of numerous connecting 

| roads. 


A New JERSEY Roap.—It is stated that the 
Long Beach Railroad Company, under the control 


| of the Pennsylvavia Railroad Company, has pur- 


chased the Tuckerton Railroad, running from 
Tuckerton Station to Whitney’s Junction. It is 
said that the purchase is a part of a scheme to con- 
{struct a line to extend from Barnegat City the 
entire length of Long Beach to Absecom, where it 
would connect with the Camden and Atlantic 
Railroad. About fifty miles will be required to 
complete the line. The new line. which will be 
controlled by the Pennsylvania Railroad, will be 
completed by June 1, 1884. 

THE Phoenixville tunnel of the Schuyl!kill Valley 
Railroad will require 175,000,000 bricks. 

RaILWAay Work IN Iowa.—Work has been be 
gun on the La Crosse and Cresco in Howard 


County. There is a great deal of rock cutting be- 
|tween Charles City and the Mississippi. J. H 
Roach of New York will have the canoes! supervis 
jion. The road runs from St. Marie to Kansas 
| City. 

THERE will be another bridge built by the 


Chicago, Burlington & Quincy, across the Missis- 
| sippi at Offerman’s Island. 

THE Central American (Guatemala) line, as at 
| present planned, will be 450 miles in length, but 
in some places the expense will be very heavy. 
Among the appointments of the engineers and 
surveyors are those of Mr. 8S. Miller, Mr. Hazard 
and Mr. Parker, 


New RoaD IN NEW HAMPSHIRE.—A road will 
soon be begun from Blouod’s Crossing to Mount 
Vernon. Length, 13 miles. 


THE LEHIGH VALLEY IMPROVEMENTS.— Work has 
progressed very rapidly on the Tifft farm. The 
canals, trestles and wharves will cost in the aggre- 
gate something like a million of dollars, and when 
completed Buffalo will have the best facilities for 
handling lumber and coal. The contractors have 
for the past few months averaged over 50,000 feet 
of earth per month, and have already completed 
|the excavating for the canal on the side. The 


| work on the other two canals is over half done. 


A NEW diagonal road is to be built in Northern 
| Iowa. Mr. F. A. Rozine; of Charles City, has dis- 
| posed of the bonds of the company. 


| THE Youngstown (O.) Electric Light Company 
| has been organized ; capital, $60,000. 
| NEw Roap IN CoNNECTICUT.—A survey is being 
|made of a line of railway from New Canaan to 
| Danbury. The line will pass through Ridgefield 
village to Danbury. This is a continuation of the 
New Canaan and Stamford road. The new line 
| will be double tracked. 
| A NEW road will be probably built in Tennessee, 
| from Sparta, White County, to the Bon Air coal 
| fields. The surveys have already been made. 
| THE Shousetown, Clinton & Frankfort Railroad 
| (Pa.) is nearly completed. 
THE Waterbury water famine continues. The 
water in the reservoir is 10 feet below high-water 
| mark. 

A NEW bridge is to be built over Fleming Creek 
| on the Cincinnati and Southeastern. 


New Ling.—A corps of engiseers has been at 








place of honor in the number, Gardiner G. Hub- saeee Th. corceyees & seule frans thet pains to 


bard pointing out the great advantages that would 
result from the pro ‘** Government Control of 
the Telegraph,” and showing from the experience 
of several Reve countries the benefits to be 
derived from the incorporation of the telegra- 
pe with the l service. Prof. J. Lawrence 
ughlin, of University, shows the 
- of the Sub-Treasury Systew,” in its ab- 
sorbing and withholding from circulation the spe- 
cie that is constantly needed to insure stability in 
the world of finance. ‘‘The Day of Judgment,” 
by Gail Hamilton, is a caustic review of the less 
amiable moral traits of Thomas Carlyle. Hen 
George writes of ‘‘ Overproduction,” an idea whic 
he declares to be preposterous, 
is produced than is wanted, Gen. W. 
lin sets forth the views of naval and military ex- 


perts as to what is absolutely needed in the ae 


of organization, f ships and war material, 
insure the National Defense.” An article on 


unless more wealth 
B. Frank- | 


|Chicago. Shortly after their departure another 
y of engineers arrived from the Southwest, 
ving located the line from the Mississippi River. 
This is thought to be an air line from Chicago to 
Kansas City. 
THE Fall Brook Railroad company’s engineers 
are now at work running a line for a standard 
| gauge railroad up Senusius Creek, about three miles 
above Knoxville, thence southeast through the 
—— of Chatham to a point on the C. C. & A. 
Rail near Niles Valley or Middlebury (Pa.). 
The connection above Knoxville will be with the 
ene Valley Railroad at that point. The 
distance from Niles Valley to the junction with the 
| Cowanesque Valley road would be from fifteen to 
teen miles. 


| New RalLroap.— company has just been 

in Chicago to build a railroad from Dan- 

, Ii, to Ritchie, Ill., a point on the Chicago 

division of the Wabash, is & Pacific 

Railway, with the following named gentleman 
; — Russell 
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York, and John E. Green, Louisville, Ky., one 
half the nnmber being Wabash directors and one 
half Evansville and Terre Haute, which latter road 
is controlled by Louisville and Nashville. This road 
when completed will form an air line between 
Chicago and the South via Wabash and Louisville 
and Nashville. 


Tue Terre Haute — le are opposed to the New York and London stock markets, Like old | $108,000 
e 


Charleston, Martinsvi 
ton, IIL, to Vincennes. 


THE CHAPMAN VALVE WorkS,at Indian Orchard, 
are full of business. New buildings bave been 
added to the original plant, first erected in 1875, 
The structures now cover a large tract of ground 
nearly in the form of a quadrangle, and, being all 
brick, present almost the appearance of a walled 
town. Running directly through this mass of 
building isa spur track of the Boston and Alban 
Railroad connecting with both the main line an 
the Athol branch. The iron used is of the best 
quality, and comes directly from the smelting fur- 
naces. In all departments of the work about 120 
men are employed to turn out 4500 valves and hy- 
drants a month. 


THe Lona BRaNcH PIER NoT SOLD.—To the 
Editor of the New York Times: I notice in your 
issue of this date a reported sale of the Long Branch 
Ocean Pier to the Central Railroad of New Jersey: 
for $97.500, etc., which I beg you will correct, as 
no such sale has been made, The Long Branch 
Ocean Pier has increased in peeeene at the 
Branch and with the traveling public, and neither 
can be anxious to see it remove to Asbury Park 
for the sake of paying $1.50 fare to Long Branch 
instead of 60 cents via steamer to the pier, and the 
stockholders have no reason to anxious to 
sacrifice a property so well supported by the —_ 
lic, and we expect to open the next season with in- 
creased facilities and reduced fares,and show their 
appreciation of this season’s success by making 
the ocean route more popular than ever. 

WILLIAM OTTMAN, 
President Long Branch Ocean Pier Company. 
NEw YorK, Friday, Nov. 9, 1883. 


THE Hupson RIVER TUNNEL.—The Jersey end of 
the tunnel has been closed for the winter, and all 
work suspended. Up to this time the air pres- 
sure had been kept up at that end, and the tunnel 
dry. The structure is in good order. This action 
is taken while awaiting new tinancial arrange- 
ments. The management hope to resume work 
early in the coming year. 


THE NIAGARA CANTILEVER BripGE.—This bridge 
is so far advanced that the span across the gorge 
has been begun. On the American side, the section 
above the steel tower is completed and the connec- 
tion cords and the large steel posts for the next 
section have been put in place. On the American 
side everything is completed for the connection 
except the trestle work and the placing of the 
girders across Spring street, and the work is ex- 
pected to be begun next week. On the Canada side 
rapid progress is making. Two of the abutments 
are compieted, and the work on the others and on 
the piers is well advanced. The large cut on the 
Welland cut-off is being prosecuted vigorously, 
and week after next will in all probability see it 
finished. The new bridge contractors are deter- 
mined that none of the workmen shall go to de- 
struction by way of the cantilever and the rapids, 
and are constructing huge platforms to hang under 


Nashville from Charles- 


the workmen while constructing the river arms 0’ 


the bridge. 


CutTtina Down ExPEensEs.—The Gulf, Colorado 
& Santa Fé discharged 400 men lately. Two 
other roads from Galveston are also pensing 
with employés. 


In Bap ComMPpANy.—The Manitoba itself is not a 
had read. It has developed a remarkable traffic in 
the four years since its reorganization and its 
large earnings in 1882 were genuine. The road 
passes through a very productive section and is 
the normal outlet and inlet to the Winnipeg re- 
gion of the Dominion, and if its traffic were per- 
mitted to take its natural course the earnings of 
the road for 1883 would have been at least — 
to those of 1882. The road is now opera in 
the interest of that sublime bubble of the hour, 
the Canadian Pacific. The traffic of the Red 
River Valley, instead of passing southward toward 
Minneapolis, is hauled northward to the Cana- 
dian Pacific, thence to Fort William and over the 
lake to the east and Montreal. In order to give 
the Canadian Pacific the ap ce of business 
it must reb the Manitoba road of its share of earn- 
ings and apply them to its own account. The Cana- 
dian Pacific line is open from Montreal to Georgian 
Bay, through a territory that does not furnish 
enough c to pay the wages of its station mas- 
ters. The company run a line of steamers from 
the western terminus of the eastern division of the 
road to Fort William, on the north shore of Lake 
Superior, and from thence to Manitoba has opened 
a line of road across the most unprom section 
of territory this side of the North Pole. ithout 
the Manitoba traffic the gross of this line 
would be insufficient to pay for the fuel consumed 
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| by its steamers, and, by stripping the Minnesota & 

nitoba road of its proper s of traffic, is not 
earning the runn expenses of the road by the 
way of the lakes. e Manitoba route is the vic- 
tim ; or, poner. it would be more nearly correct 
to say that this road, in conjunction with the 
Dominion Ministry, is being used to victimize the 


dog Tray, the Manitoba road has had the misfor- 
tune of falling in with bad company.— Daily Stock- 
holder. 

CANADIAN PaciFic GUARANTEE.—OTTAWaA, Ont., 
Nov. 15.—George Stephen, President, and W. C. 
Vanhorne, General Manager. of the Canadian 


Pacific Railway, were here to-day, and had an inter- | 


| view with the members of the government. It is 
intimated that a further modification of guaran- 
tee arrangements is on the tapis. The President 
has given $57,000 worth of stock to the Montreal 
General Hospital, which institution thereby be- 
, comes a stockholder in the Canadian Pacific Rail- 
way. The Montreal organ of the government ex- 
cuses the guarantee scheme on the ground that the 
railway is now so far advanced that to turn back 
' would be to discredit the whole enterprise and 
acknowled the worthless character of the 
| Canadian Northwest. Explorers who have lately 
.returned to Ontario say that the line of the 
Canadian Pacific Road for about 300 miles 
over a desert plain, which can never be of any use 
for agricultural purposes, The company, however, 
proposes to start experimental farms at places 
where the soil appears to be capable of cultivation. 


No St. LAWRENCE BripGe.—The Dominion 
Government have adopted the report of the Chief 
Engineer of Railways and Canals against bridging 
the St. Lawrence, between Morrisburg and Wad- 

| dington, in the interest of navigation. A suspen- 
; sion had been proposed, in connection with the 
| Ottawa, Waddington & New York Railway, and 
|the plans approved by -the United States Engi- 
neers as in nowise obstructing navigation. 


THE DANVILLE & St. Louis Railroad Company, 
,a road which as yet exists on paper only and has 
‘done no other work except to make surveys and 
locate a line, is said to be in trouble and has 
stopped further work for the present. Mr. 
Charles McNay, Resident Engineer, has been dis- 
missed, and has just brought suit against the com- 
pany for the amount of $1,500. : 


THE SURVEYING PARTY that has been establish- 
ing the boundary line between Deer Lodge and 
, Missoula Counties (Mont.) has ene work for 
|the year. G. A. Kellogg was in charge, and re- 
| ports a very rough and unexplored country. 

THE Topeka, Saleno & Western will now, it is 
said, be finished. 


THE South Pennsylvania has Pittsburgh as its 
objective point. There will be ten tunnels on the 
line, seven of which will be long. Contracts have 

' been let for the construction of five- There is one 
through the Blue Mountains, and one through the 
Kittanning Mountains. Then there is one in the 

| Tuscarora Mountains, one in Sideling Hill, one in 
Ray’s Hill, one in the Alleghany Mountains, and 
one through Laurel Hill. The work of building the 
road is to begin on the 15th inst. 

THE survey of the entire line of the Ottawa & 
Gatineau Valley Road is now completed to Desert. 
The second survey of the Ottawa Colonization 
Railway has been begun near Buckingham, 

TuE Survey Department of Philadelphia has had 
its appropriation curtailed by $5,740. 


NEW water-works are to be constructed at Mad- 
ison Barracks, Sackett’s Harbor, costing $19.000. 


WATER FAMINE IN NORFOLK, VA.—The Mayor 
of the city calls the attention of the citizens ina 
special message tothe inefficiency of the’ present 

| water supply. The fire pressure is low and for 
times in the day many households suffer from want 
of water for household . He closes by 

| saying that the Water Department is ina deplor- 
able condition. 


BuFFALO WATER-WorKS.—Bids for the new 
amy | engines were opened November 8. It 
was desired to increase the capacity of the water- 
works from 15,000,000 to 25,000, gallons daily. 
Bids from three firms were received, making thir. 
teen oo From Henry R. Worthington, 
New York, were received six propositions ; from 
the Holly Manufacturing ee: of Lockport, 
four ; and from the Knowles Steam Pump Works, 
by the Pittston Steam sien ean ol of 
_ Pittston, Pa., three propositions. e bids were : 

Henry R. Worthington—For one engine, capa- 
city of 18,000,000 gallons daily, and a duty guar- 

'anteed of 70,000,000 gallons, $81,500 ; 

_ of 12,500,000 gallons daily, and a << of 70, 
000 gallons, $128,600 ; one , 25,000,000 ons, 
$109,600 ; one engine, 18,000,000 ons, 500 ; 
for two engines, each of a capac a 12,500,000 

ions, $144,600 ; one engine, 25,000,000 gallons, 


| ieny fac Com F 
olly Manu pany—For one en- 
daily, and a 


ine, f 10,000,000 . 
ne capt ot of 100,000, gallons, $109,000 ; 
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one beam engine of 15,000,000 
for one horizontal engine, ca ity of 15,000,000 
gallons, $83,000 ; two 1 engines, each of 
ja capacity of 15,000,000 gallons, $155,000. 
Knowles Steam Pump Works—For one engine, 
capacity of 15,000,000 gallons, $71,500; for two 
len ines, each of a capacity of 10,000,000 gallons. 
; for two engines, each of a capacity of 
12,500,000 gallons, $123,000. 

The Commissioners reserved decision. 

THE ARLBERG TUNNEL was oes Nov. 14, 
1883,as far as the melting of the headings is con- 
cerned. Considerable work still remains to be 
done before the tunnel can be opened to traffic. 


ANOTHER NEW PENN, RAILROAD—A charter was 
issued Nov. 14. to the Chest Creek Railroad Com- 
yany to build a road from near Kaylor’s Station, 

bensburg Branch Railroad, Cambria County, to 
the mouth of Chest Creek, Clearfield County. The 
length of the road is to be thirty-five miles, and 
the capital is placed at $400,000. John Patton, of 
Curwensville, is president. 


Hons, $118,000 : 
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| TRON, METAL AND COAL MARKETS. 


PHILADELPHIA, NOV. 23. 

Requirements for engineering purposes are com- 
ing to hand this week, resulting in transactions for 
about 700 tons of shapes. There are inquiries in hand 
and negotiations not far distant for large quantities 
aggregating some 15,000 tons, for forge iron chiefly, 
which will be placed probably between now and the end 
of next month. The structural works are fairly sup 
plied with business, and will probably remain so all 
winter. To-day’s quotations are, 2.80@2.40c. for 
Angles, 2.80@8c for Tees, and (3.40@8.50c. for 
Beams and Channels, Plate Iron is 2.50c.; Shell, 8@ 
8.25c.; and Flange, 4@4.25c. A few hundred tons 
have been ordered this week. Shipyard requirements 
continue to absorb most of the output. The retail 
demand is up to that of last month, and the average 
prices for small lots firm. Steel Rails are $85 per ton 
for winter and spring delivery, and $86@$37 in small 
lots. ‘7,000 or 8,000 tons have been ordered this week ; 
heavy negotiations are hanging fire on account of the 
belief among large consumers that this month’s inside 
figures are not the lowest. Foreign irons are without 
activity, although there is active inquiry for Tees at 
$23 and Double-Heads at $25. A few hundred tons of 
American Rails have sold at $24. Railroads are holding 
old material high. Transactions in Pig Iron this week 
have been mainly in forge at $18 for Northern and 
Southern irons, in 500 to 1,000 ton lots. Both numbers 
of Foundry are dull, and range from $18 to $21. The 
outlook is a little more encouraging, according to 
makers’ opinions, but actual transactions show no im- 
provement either in demand or prices. 

PITTSBURGH. 

Reports from outside furnaces show a gradual de- 
pletion of stocks of good makes of iron, but the stocks 
of inferior irons are abundant enough to depress the 
market. Local Furnaces are still well sold up; a few 
large lots of Forge have been made at $17@$17.25. 
Very little Foundry is moving. American crop ends, 
$23.50; Foreign, $25.25. Very few steel mills are 
working to full capacity. Steel Rails for Spring de- 
livery, $35. Old Rails, American, $23.50; best, $24.50. 
Merchant bar is fluctuating from $1.75@$1.90. 

The‘railroad companies have not yet agreed upon a 
division of the coke traffic. There are a number of in- 
quiries for old material, and Eastern brokers have or- 
ders to purchase at fixed figures. The second attempt to 
settle the window-glass strike has failed. Stocks are 
being received from the East, but this source of supply 
will probably be cut off, through the refusal of the 
Eastern workmen to fill Western orders. The strike of 
the Fourth pool miners still continues. 

COAL, 

A slight accumulation of stocks in New York market is 
having a depressing effect upon local prices. The question 
of restriction is once more being talked of, and will prob- 
ably be decided favorably to the producing interests in 
December. The bulk of heavy orders have been placed 
for the season. During the past week a number of small 
operators have been shipping in and selling at the best 





